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niAPTER    T 

INjrRIES  OF  THE  SPIXE  AND  Sl'INAL  CORn 

ANATOMICAL  AND  PHYSIOLOGICAL  NOTES 

(Partly  adapteti  from   Woohey,   ''Applied  Surgical  Anatomy,**  from  Merkel,  and  from  Joessel.) 

In  examining  the  spine  it  is  to  be  observed  that  the  spine  of  the  seventh, 
somotinies  of  the  sixth,  cervical  vertebra  is  notably  prominent  at  the  back  of 
the  neck  ( vertebra  prominens)  and  forms  a  convenient  landmark  from  which 
to  ci.umt  the  lower  vertebra\  The  first  dorsal  vertebra  is  still  more  prominent. 
The  third  dorsal  spine  is  at  the  level  of  the  inner  end  of  the  spine  of  the  scap- 
iila:  the  seventh  is  opi)osite  the  lower  angle  of  the  scapula;  the  fourth  lumbar 
>piue  is  at  the  level  of  the  highest  point  of  the  iliac  crest  (this  last  fornis  the 
landmark  for  the  operation  of  lumbar  puncture)  ;  the  second  sacral  spine  is 
opposite  the  center  of  the  sacro-iliac  joint.  The  dorsal  spines  pass  obliquely 
downward,  while  the  lumbar  spines  project  horizontally  and  correspond  with  the 
Wies  of  their  vertebnr.  Viewed  laterally,  the  spinal  column  presents  at  birth 
a  thoracic  and  a  sacral  curve,  convex  backward.  After  the  erect  posture  is 
assumed,  two  other  compensatory  curves  are  developed — a  cervical  and  a  lumbar 
curve,  convex  forward.  These  latter  curv^es  are  necessary  for  the  assumption  of 
the  erect  posture,  and  depend  largely  upon  the  thickness  of  the  intervertebral 
disks.  In  old  |^ople  they  may  be  lost  from  absorption  of  these  disks.  The 
head  then  projects  forward  and  the  convexity  of  the  dorsal  region  becomes  exag- 
gerated. The  gait  and  the  posture  in  walking  thus  produced  in  aged  people 
are  quite  characteristic.  The  antero-posterior  curve  of  the  spine  may  be  exag- 
gerated in  disease  of  the  spinal  vertebra}  and  in  disease  of  the  hip-joints.  By 
disease  of  the  l)odies  of  the  dorsal  vertebra,  usually  of  a  tul^erculous  character, 
thelx»dies  of  the  vertebne  become  softened  or  destroyed,  and  a  marked  angular 
projection  of  the  dorsal  spine  results — ^kyphosis,  or  humped-back.  In  disease 
of  the  hijhjoint,  the  lumbar  curve,  convex  forward,  may  be  exaggerated,  in 
order  to  compensate  for  the  flexed  position  of  the  hip-joint.  The  entire  pelvis 
tilts  forward  and  the  lumbar  curve  is  greatly  increased,  thus  enabling  the 
patient  to  walk  in  the  erect  posture.     (See  Coxitis.)     This  exaggerated  lumbar 

cnrvature  is  known  as  lordosis.    Lordosis  is  often  marked  in  pregnancy,  obesity, 
3  1 
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and  in  the  presence  of  large  tumors  and  extensive  exudates  in  the  abdomen ;  also 
in  congenital  dislocation  of  the  hip.  Lateral  curvature  of  the  spine  is  known 
as  scoliosis,    (See  Scoliosis.) 

The  movements  between  the  individual  vertebra?  are  for  the  most  part  slight, 
but  in  the  aggregate  considerable.  Motion  is  most  free  in  the  cervical  region, 
where  the  surfaces  of  the  articular  processes  are  more  nearly  horizontal,  the 
bodies  of  the  vertebra*  smaller  and  of  relatively  considerable  height.  Rotation 
is  most  free  in  the  atlo-axoid  joint,  and  flexion  and  extension  in  the  occipito- 
atloid  joint.  In  the  lumbar  region  flexion  and  extension  are  quite  free,  but 
lateral  motion  is  limited  by  the  large  surfaces  of  the  l)odies  of  the  vertebra?,  and 
rotation,  bv  the  articular  processes.  Lateral  mobility  is  linjited  in  the  dorsal 
region  by  the  presence  of  the  ribs.  In  the  dorsal  region  the  lamina^  afford  a 
very  perfect  protection  for  the  spinal  cord  l)ehin(l.  In  the  cervical  and  lumbar 
regions  this  protection  is  less  complete,  and  in  the  upjXT  (»ervical  region  a  nar- 
row, sharp  instrum(»nt — a  needle  or  a  dagger,  for  example — may  be  introduced 
between  the  vertebra*  and  injure  the  cord.  Homicidal  wounds  are  occasionally 
made  in  this  way. 

Lumbar  Puncture. — In  the  lumbar  region  it  is  also  possible  to  enter  the 
spinalcanal  with  a  narrow  instrument  intro<luced  to  one  side  of  a  lumbar  s])ino 
and  thrust  forward  and  a  little  upward.  This  mode  of  entering  the  spinal  canal 
is  utilized  for  diagnostic  and  therapeutic  purposes  and  for  cocainizati(m  of  the 
spinal  cord.  Since  the  spinal  cord  extends  to  the  lower  border  of  the  first 
lumbar  vertebra,  the  puncture  is  usually  made  between  the  second  an<l  third  or 
between  the  third  and  fourth  lumbar  vertebra*. 

The  op(^ration  is  of  great  diagnostic  value,  both  in  injuries  and  diseases  of 
the  brain  and  its  membranes,  to  detect  th(*  ])resence  of  intermeningeal  hem- 
orrhage or  of  pathological  characters  of  the  cerebro-s])inal  fluid  of  other  sorts, 
and  also  in  injuries  and  some  diseases  of  the  s])inal  cord.  If  ])erformed  with 
due  ase])tic  ])recautions,  the  o])eration  is  devoid  of  danger.  Before  introducing 
the  needle  the  skin  at  the  projiosed  site  of  ])uncture  may  b(*  render(*d  insensitive 
by  freezing  with  ethyl  chlorid.  The  needle  used  should  be  about  three  inches 
in  length  and  one  sixteenth  of  an  inch  in  diameter.  The  operation  may  l^e 
performed  while  the  patient  is  sitting  up;  or  perhaps  with  greater  safety  while 
lying  down.  In  the  former  case  the  patient  sits  with  the  body  Ix^nt  forward  to 
increase  the  space  between  the  lamina^.  In  the  latter  the  patient  lies  upon  the 
left  side,  near  the  edge  of  the  l)ed  or  table,  the  head  bent  forward  and  the  thighs 
flexed  as  far  as  possible. 

In  adults  the  puncture  is  best  made  between  the  third  and  fourth  arches ;  in 
children,  one  or  two  spaces  lower.  The  fourth  lumbar  spin(*  is  readily  identi- 
fied, at  the  level  of  the  crest  of  the  ilium.  The  needle  is  introduced  about  three 
quarters  of  an  inch  from  the  median  line,  to  avoid  the  spines,  and  at  the  level 
of  the  middle  of  the  spine  lielow  the  interval  it  is  desired  to  enter.  The  needle 
is  thrust  gently  forward  and,  in  adults,  a  little  u])ward,  a  distance  which  varies 
from  2  cm.  in  infants  to  8  cm.  in  large  adults.     The  stylet  is  th(*n  withdra\^Ti, 
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and  the  escape  of  cerebro-spiual  tluid  from  tlie 
needle  indicates  that  the  subarachnoid  space  has 
l»een  entered.  From  5  c.c.  to  10  c.c.  may  be  witli- 
•Irawn.  The  Hnid  may  then  Ive  preserved  for 
ijii(nis<^>pieal  examination  for  Idood,  (Mdliihir  (de- 
mHir>.  bacteria,  etc.  It  is  customary  in  spinal 
aKainizaiion  to  withdraw  only  so  much  fluid  as  is 
to  be  replaced    by   c<K»ain   solution;    so    that   the 
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intraspinal  pressure  may  remain  unchanged.  The  normal  pressure  is  equivf 
lent  to  about  2  inches  of  water. 

In  inflammations  of  the  spinal  membranes,  or  in  greatly  increased  intri 
spinal  pressure  from  hemorrhage  within  the  skull  or  the  spinal  canal,  a: 
increase  of  pressure  is  observed  in  the  cerebro-spinal  fluid.  The  character  of  th 
fluid  is  of  diagnostic  importance.  Normally  the  cerebro-spinal  fluid  contain 
only  a  trace  of  albumin — 0.05  per  cent.  In  inflammation  it  may  be  rich  in  albn 
min.  Cultures  may  be  made  from  the  fluid  withdrawn  in  cases  of  suspecte< 
tubercular  meningitis,  cerebro-spinal  meningitis,  or  in  septic  conditions  invoh 
ing  the  cerebro-spinal  canal.  Microscopically,  blood  may  be  found  in  cases  o 
injuries  of  the  brain,  in  cases  of  spinal  injury  with  hemorrhage,  and  in  cases  o 
pachymeningitis.  Pus  cells  may  be  found,  as  w^ll  as  blood,  in  inflammator 
conditions. 

The  Spinal  Cord. — At  birth  the  spinal  cord  extends  downward  as  far  as  th 
third  Imnbar  vertebra.  In  the  adult  it  extends  as  far  as  the  lower  border  of  th 
first  lumbar  vertebra.  When  the  body  is  bent  forward  and  the  arms  elevated  th 
lower  end  of  the  cord  rises  about  half  an  inch.  The  spinal  membranes  extent 
as  low  as  the  level  of  the  third  sacral  spine,  and  the  cavity  of  the  membrane 
may  thus  be  wounded  at  a  level  considerably  below  that  of  the  cord.  The  cervi 
cal  enlargement  of  the  cord  lies  opposite  the  fifth  and  sixth  cervical  vertebra 
the  lumbar  enlargement  opposite  the  twelfth  dorsal  vertebra.  The  spinal  cor< 
does  not  fill  the  spinal  canal.  The  cord  is  surrounded  by  the  dense,  firm  mem 
brane,  the  dura,  which  sends  oif  processes  surrounding  the  roots  of  the  spina 
nerves.  The  dura  is  continuous  with  the  dura  of  the  cranium,  but,  unlike  it,  doe 
not  form  the  periosteum  of  the  vertebne.  A  considerable  space  exists  outside  th 
dura,  filled  with  fat  and  loose  connective  tissue  containing  many  thin-waller 
veins.  The  protection  of  the  cord  is  thus  very  perfect  against  external  violence 
It  hangs  suspended  within  its  canal,  and  often  escapes  injury  after  even  sever 
mechanical  shocks  to  the  vertebra?.  The  dura  is  exceedingly  tough,  and  evei 
when  the  cord  itself  is  completely  crushed  and  destroyed  the  dura  usually 
remains  untorn. 

The  veins  overlying  the  dorsal  surface  of  the  arches  of  the  vertebra?  com 
municate  freely  with  the  venous  plexuses  of  the  spinal  canal,  and  thus  septic 
infection  may  travel  from  without  and  cause  meningitis.  Such  infection  ma^ 
follow  infected  wounds,  carbuncle  of  the  back,  or  deep  bed-sores.  The  dura  am 
the  arachnoid  membrane  of  the  cord  are  in  contact,  but  beneath  the  arachnoi< 
there  is  a  considerable  space  filled  with  cerebro-spinal  fluid  surroimding  the  cord 
This  fluid  coumiunicates  both  with  the  fluid  surrounding  the  cerebrum  and  witl 
that  contained  in  the  lateral  ventricles.  The  cord  hangs  in  this  fluid,  supportec 
on  either  side  by  the  nerve  roots  and  by  the  ligamenta  denticulata ;  posteriorly 
by  the  septum  posticum. 

Relations  between  the  Spines  of  the  Vertebrae  and  Segments  oi 
THE  Cord. — The  relations  between  the  different  segments  of  the  spinal  cord  anc 
their  nerve  roots  to  the  spines  and  bodies  of  the  spinal  vertebnv  is  shown  ii 
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Tig.  7*  Tbese  relalions  Jirr  not  absohitolv  coustuut,  t'biftaiilf  fonimhitef] 
tl»  following  rules  for  «lt't<?nniiniijLi:  the  relation  of  the  segments  of  tlie  i-onl  to 
the  spiiies  of  the  vertebra\     1 1  is  thus  quoted  by  Starr ;  * 

In  the  eenical  rc^rion  «dtl  one  to  tire  niitiiber  of  the  vertebra  and  this  will  give 
liic  ^-gmcDt  opposite  lu  it»     In  the  iipper  dorsal  region  add  two;  from  the  sixth 

A        B 
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Fm.  i— T»AX»VERS1£  SCCTIOJT  TltROVGH  THl!  SPtN  Al.  CanAL  ANl>  Ilf^  ('<iM  tsij*.  Partly  tlin|irraiiui»atlc< 
4  iwptiitu  poslieujii.  B,  Dum.  €,  Arachnoid.  D.  ArtoriiiJ  hranch  to  c<*rd.  E,  Poaterior 
Jflagttu4i&«l  li^uueiit.     F.  UaQgUon.     G.    Ijgjinienliim  ilciiriu'ulatuni,      (After  Merkcl.) 

tu  tlii!  eleventh  dori^al  vertebni  add  tliree,     The  lower  jjart  of  the  eleventh  dorisal 
lptiwm<^  prt>ces6  and  the  space  below  it  are  opposite  the  hiwer  three  himlmr  segments, 

ujriie  twelfth  dorsal  spinouti  process  and  the  spaee  below  it  are  opposite  tfie  sacral 

^%pDe&t8. 

Fn?r-no:cs  of  thk  Spinal  Cuho.^ — In  order  to  pnijierly  dia^osfioate  the 
fiirgiaii  injuries  and  diseases  of  the  spinal  cord  it  in  neeessarv  t»>  knuw  some- 
duti^ttf  the  functions  of  the  cord  as  a  whole  and  of  the  ditferent  portions  of  the 
f«rd  in  detail^  in  so  far  as  disturbances  of  these  funetions  are  important  in  the 

*M.  A  Starr,  '* Organic  Ncrv^ous  Diseases,"  first  cflition,  p.  l\W,  llRKi  (Lea  Brothers), 
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diagnosis  of  surgical  conditions.  The  following  data  are  partly  adapted  by  i^er- 
mission  from  Starr :  ^  The  cord  is  made  up  of  thirty-one  segments  of  gray  matter, 
each  of  which  is  connected  with  a  pair  of  spinal  nerves  passing  to  some  region 
of  the  body,  and  connected  with  the  brain  and  with  the  other  segments  by 
nervous  tracts  which  run  into  the  columns  of  white  matter  surrounding  the  cen- 
tral gray  substance  of  the  cord.  The  functions  of  the  cord  are  of  two  kinds: 
(1)  the  direct  control  of  the  parts  of  the  body  with  which  it  is  connected  by 
its  spinal  nerves;  (2)  the  transmission  of  motor  and  sensory,  impulses  to  and 
from  the  brain. 

SYMPTOMS   OF   INJURY  AND   DISEASE   OF   THE   SPINAL   CORD 

The  symptoms  of  injury  and  disease  of  the  spinal  cord  are  paralysis,  dis- 
turbances of  the  motor  and  sensory  reflexes,  disturbances  in  the  anal  and  vesical 
sphincters,  changes  of  gait  and  posture,  ataxia,  disturbances  of  sensation,  pain, 
vasomotor,  and  trophic  disturbances.  It  will  be  necessary  to  consider  these 
various  symptoms  in  detail  in  so  far  as  they  are  connected  with  injuries  and 
such  spinal  diseases  as  may  be  treated  by  surgical  means. 

Paralysis 

Weakness  or  total  loss  of  ])ower  may  affect  one  muscle,  or  a  group  of  mus- 
cles, or  an  entire  limb.  Such  paralysis  may  l)e  due  to  a  lesion  of  the  cerel)ral 
cortex,  or  to  a  lesion  in  the  motor  paths  anywhere  l)etween  the  cortical  motor 
center  and  the  motor  cells  in  the  anterior  horns  of  gray  matter  in  the  cord.  The 
motor  jiaths  of  the  cord  lie  in  the  lateral  pyramidal  and  anterior  median  col- 
umns. Paralysis  due  to  this  cause  is  known  as  cortico-spinal  ])aralysis  (c(»n- 
tral  neuron),  and  is  quite  different,  as  will  1k>  noted,  from  paralysis  due  to 
lesions  in  the  motor  cells  of  the  cord  itself — s])ino-musc»ular  ])aralysis  (periph- 
eral neuron). 

For  a  proper  understanding  of  the  several  forms  (»f  paralysis  which  may 
affect  the  muscles  it  is  necessary  to  note  the  mechanism  whereby  voluntary 
movements  are  produced  and  controlled.  The  following  description  is  partly 
adapted  from  Bailey's  **  Diseases  of  the  Xervous  System  Kesulting  from  Acci- 
dent and  Injury,''  second  editi<m,  }>age  (>S  rf  seq: 

Yoluntar}^  movements  are  presided  over  by  the  motor  cells  wliich  are  situated 
in  ilie  gray  matter  around  the  fissure  of  Rolando.  It  is  in  tlie  cells  of  this  region 
that  the  motor  pathway  has  its  l)eginnin«r,  and  the  motor  jmthway  (see  Fig.  5) 
is  the  cerebro-spinal  tract  of  which  our  knowled^re  is  most  complete. 

It  descends  throui^h  the  brain  as  a  well-defined  bundle  of  nerve  fibers  which 
terminate  in  the  basal  gangliji,  the  pons,  the  medulla,  and  the  anterior  horns  of 
the  spinal  cord.  Before  reaehinir  Hh'  spinal  cord  tlie  larijer  numher  of  these  fil)ers 
decussate,  Ihose  for  the  cranial  nerves  in  tlie  pons  and   in  tiie  upper  part  of  the 


*  Starr,  lor.  cK.,  p.  Ki')  <f  scq. 
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medulla,  and  tliose  for  the  spinal  cord  in  the  lower  part  of  the  medulla.     By  this 
crosfiiDg,  the  eerehral  fibers  for  motion  have  their  termination  in  the  opposite  side 


of  the  i-erebro-spinal  axis  to  that 
from  which  they  came.  The  con- 
tinuation of  the  motor  tract  from 
the  gray  matter  of  the  brain  axis 
and  spinal  cord  is  in  the  peripheral 
nerves,  which  are  distributed  to 
the  muscles. 

The  entire  tract  for  voluntary 
motion,  from  cortex  to  periphery. 
i>  (i»iiipos<Kl  of  a*r^'regations  of 
nenous  unit^?  which  arc  calknl  mo- 
tor neuri>ns.  A  neuron,  a  term 
[jrnpoKHl  by  Waldoycr  to  include 
llie  nerve  cell  in  its  entirety,  con- 
>i-ts  of  (a)  the  cell  body,  (b)  the 
protoplasmic  processes  or  dendrites 
which  are  generally  supposed  to 
«<»nvey  impulses  to  the  cell  and  are 
wnsequently  aiTerent,  and  (r)  the 
axis  cylinder  of  the  cell,  or  the 


/oHr^  SKir^mity 


CORTEX / 


CCLL  BODY    \ 
AND    OENORITCS 


NEURON 


MUSCLE 


lUi.Vi. — S<  HKMA   Tf>   TM-USTHATK  TIIK  AltKANtiK- 

MtM  f»K  TiiK  Motor  Nkiho.nm.      (Bail«\v.) 


Fkj.  ."5.  —  ScirEMA   Illuhtratino  thk  CouRfiK  ok 
THK   Cf:rkbro-Si'inal  Motor  Path.     (Biiiley, » 
after  Van  Gehucteii.) 

ncurax(m,  which  is  known  to  convey  im- 
pulses from  the  cell  and  is  consequently 
ciferent.  The  cercbro-spinal  motor  path- 
way is  principally  made  up  of  two  sets 
of  these  neural  elements,  which  are  called 
respectively  ventral,  upper,  or  secondary 
neurons,  and  peripheral,  lower,  or  pri- 
mary neurons.  The  cell  body  of  the 
central  neuron  is  situated  in  the  motor 
cortex  of  the  brain,  and  its  neuraxon 
(l(>scends  through  the  motor  pathway,  to 


8  INJUKIES   OF   THE   SPINE   AND   SPINAL   CORD 

be  connected  by  fine  terminal  filaments  with  the  peripheral  neuron.  The  peripheral 
neuron  connects  the  gray  matter  of  the  brain  axis  or  of  the  spinal  cord,  as  the  case 
may  be,  and  the  periphery.  Its  body  is  in  the  gray  matter,  where  it  is  closely  asso- 
ciated with  the  terminations  of  the  central  neuron;  its  neuraxons  form  the  motor 
fibers  of  the  peripheral  nerves.  A  voluntary  movement  is  the  result  of  some  change, 
the  nature  of  which  is  unkno\^Ti,  in  the  cortical  part  of  the  central  neuron,  by  which 
an  impulse  is  liberated  and  caused  to  descend  the  neuraxon.  Its  energy  is  then 
transferred  by  means  of  the  terminal  filaments  to  the  peripheral  neuron,  along 
which  it  passes  to  the  muscle  fiber,  which  it  stimulates  and  causes  to  contract. 
When  for  any  reason  the  creative  power  of  tlie  cell  body  of  the  central  neuron  is 
abolished,  or  the  conductivity  of  its  lower  part  or  of  the  ])eripheral  neuron  is  lost, 
the  muscles  which  are  controlled  by  these  elements  cannot  receive  the  stimulus 
necessary  for  their  contractions  and  are  consequently  paralyzed. 

The  clinical  manifestations  of  paralysis  vary  according  as  the  lesion  exercises  its 
inhibitory  or  destructive  action  upon  the  central  or  the  peripheral  neuron. 


Symptoms  of  Central  Neuron  Injury: 


Symptoms  of  Peripheral  Neuron 
Injury: 

Paralysis.  Paralysis. 

Rigidity.  Flaccidity. 

Increase  of  tendon  reflexes.  Loss  of  all  reflexes. 

Babinski  ])henomenon.  Degenerative  electrical  reactions. 

Loss  of  ])eripheral  reflexes.  Atrophy  early  and  decided. 

Preservation  of  normal  electrical  reactions.        Trophic  disturbances  prominent. 

Atrophy  slight  or  absent. 

Trophic  disturbances  not  prominent. 

Bailey  further  states  that: 

Exception  must  be  made  for  the  distinctive  character  of  these  symptoms  in  so 
far  that  after  acute  injuries  all  reflexes  may  be  absent  for  a  time,  paralysis  may 
remain  flaccid  for  hours  or  days,  and  that  at  least  five  days  are  necessary  for  the 
development  of  degenerative  electrical  reactions.  The  pure  type  of  central  neuron 
paralysis  is  rarely  seen  except  in  injuries  occurring  in  or  above  the  basal  ganglia  of 
the  brain.  In  these  situations  none  of  the  neuraxons  liave  reached  their  lowest  des- 
tination, and  since  a  peripheral  neuron  does  not  begin  until  its  central  neuron  ends, 
there  are  no  i)eripheral  neurons  in  the  vicinity  of  tlie  lesion  and  the  paralysis 
accordingly  corresponds  to  the  central  neuron  type.  The  pons,  medulla,  and  spinal 
cord,  on  the  other  hand,  contain  such  peri])lieral  neurons  as  are  making  their  exit 
from  the  cerebro-spinal  axis  (cranial  and  peripheral  nerves),  and  also  those  central 
neurons  which  are  still  descending  to  be  connecterl  with  the  ])eripheral  neurons 
which  were  situated  at  lower  levels.  Consequently,  while  injuries  of  the  cerebrum 
present  symptoms  referable  to  lesions  of  the  central  neurons  only,  those  at  the  base 
of  the  brain  or  in  the  spinal  cord  usually  give  evidence  of  interference  with  both 
neurons.  Thus  an  injury  to  one  side  of  the  pons  in  a  situation  below  the  crossing 
of  the  facial  nerv(^  causes  a  facial  palsy  on  the  same  side  as  the  lesion  (peripheral 
neuron),  while  the  ])aralysis  of  the  arm  and  leg  is  on  the  other  side  of  the  body 
and  of  central  neuron  ty])e. 
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'±to  r#eitu  xKtte.  mlmur 

AnoMoi 

JT  to  nxtM*  a3ttir.mn}ot. 


Cortico-spmal  Paralysis. — To  review  the  characteristics  of  cortico-spinal 
paralvsis  (central  neuron  type)  a  little  more  in  detail  the  following  may 
be  obsen-ed :  The  muscles 
are  partly,  not  absolutely, 
paralyzed.  All  the  mus- 
cles of  the  affected  limb 
are  about  equally  involved. 
The  muscles  are  rather 
rigidy  and  the  joints  can, 
therefore,  be  moved  only 
with  difficulty.  The  mus- 
cles contract  promptly 
when  the  muscle  itself  or 
its  tendon  is  tapped.  The 
muscle  do  not  atrophy, 
but  may  diminish  in  size 
frrun  disuse.  Their  elec- 
trical reactions  remain  nor- 
mal. The  circulation  of 
the  limb  is  somewhat  im- 
jjaired;  the  skin  is  a  little 
blue  and  cool ;  there  is 
often  edema  of  the  extrem- 
ity. Sensation  remains 
normal,  or  if  disturbances 
of  sensation  exist,  they  in- 
dicate the  presence  of  dis- 
ease outside  of  the  motor 
tract  Such  paralysis  is 
common  as  the  result  of 
many  forms  of  cerebral 
disease,  and  then  usually 
iffects  one  half  the  body 
^hemiplegia).  If  it  orig- 
inates in  the  cord  and  is  jJ: 
due  to  a  transverse  lesion, 
tlie  paralysis  will  affect 
both  lower  extremities;  or 
if  the  lesion  is  in  the  cer- 
vical portion  of  the  cord 
the  arms  will  also  be  in- 
volved. Such  lesions  are  sometimes  caused  by  pressure;  in  Pott's  disease 
(tuberculosis  of  the  bodies  of  the  vertobnr),  bv  the  pressure  of  tlio  tumor  of  a 


Fig.  7.  —  The  Relations  of  the  Segments  of  the  Spinal 
Cord  and  their  Nerve  Roots  to  the  Bodies  and  Spines 
of  the  Vertebra.  (D6j6rine  and  Thomas,  modified  by 
Starr.) 
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cord.  It  is  also  seen  after  lioniorrliage  aiul  in  softening  of  the  eord  following 
thrombosis.  Syphilis  of  the  cord  may  produce  a  like  paralysis  of  the  lower 
extremities,  as  does  primary  lateral  sclerosis.^ 


N.  fri£^ 


N.  ^-riiL 
N.  tut.  mediiti,    —4-4— J 


N.   liio-iMgr. 


I'n;.  S.-  I*Ki{iniKiiAi,  Distiuhution  ok  the  Sknsohy  Nkhvk.s.     (Hailoy.) 

Spino-mnscular    Paralysis    (Peripheral    Neuron    Type). — The    second,    or 
spino-niuscular,  tyj)e  of  paralysis  has  the  folhiwing  characters:  The  muscles  are 


'  Starr.  \ov.  vit.,  ]>.  170. 
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ii-ually  entirely  paralyzed  and  recover  slowly,  if  at  all.  All  the  muscles  of  a 
limb  may  be  aflFected,  but  usually  they  arc  not;  certain  muscles  are  para- 
lyzed, while  others  are  not;  or,  if  all  are  at  first  affected,  some  will  recover 


N.  «nri/.  maj.      ^ 
'^■"  N-  J*  mric.  magn,  J  - 


N,  ''*'-  med talis. 


N.  cite.^fist.  - 


Kn.  ^k'-  clunium, 

^     N.  rart'. 
-   N.  W»r. 


Via.  9. — Pehipherai.  Distribution  of  thk  Sknsoky  Nervks.     (Huilev.) 


miHj  iFinro  e<»iiipletely  than  others.  Tin*  liiiib  is  not  ri^id,  but  hani»s  loosely; 
^\\i'  jMjiJts  are  not  stiff,  but  are  abnormally  mobile.  11ie  muscles  are  relaxed 
and  flal'l»y.      Tapping  of   the    muscle    or    of    its    teudon    is    folk^wed    by    no 
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contraction.  The  tendon  reflexes  are  abolished.  The  muscles  undergo  early 
atrophy  and  soon  exhibit  the  reaction  of  degeneration — that  is  to  say,  neither 
the  faradic  nor  galvanic  electrical  current  passed  through  the  nerve  of  the 
muscle  causes  it  to  contract,  and  the  faradic  current  passed  through  the 
muscle  itself  causes  no  contraction.  The  circulation  of  the  limb  is  impaired, 
the  limb  is  blue,  its  surface  cold.  Sensory  disturbances  may  or  may  not  be 
present. 

As  stated,  this  form  of  paralysis  is  due  to  a  lesion  of  the  motor  cells  in  the 
anterior  horns  of  the  gray  matter  in  the  cord.  It  is  seen  in  syringomyelia,  in 
tumors  and  heuiorrhages  within  the  cord,  in  softening  of  the  cord  due  to 
embolism  and  thrombosis,  and  in  some  forms  of  myelitis.  It  is  seen  in  a  num- 
ber of  those  injuries  and  diseases  of  the  cord  not  commonly  regarded  as  amen- 
able to  surgical  treatment,  but  it  is  quite  important  to  differentiate  this  form 
from  paralysis  due  to  lesions  of  the  peripheral  nerves.^  This  is  generally  possi- 
ble by  observing  the  distribution  of  the  paralysis;  for  the  nerve  fibers  origi- 
nating in  each  segment  of  the  cord  do  not  correspond  in  their  distribution  to  the 
distribution  of  the  individual  ])eriplieral  nerves,  and  hence  the  paralysis  follow- 
ing the  lesion  of  a  nerve  trunk  does  not  correspond  in  distribution  with  that 
originating  in  a  segment  of  the  cord. 

Compare  table  showing  the  distribution  of  motor  fibers  arising  in  the  differ- 
ent segments  of  the  cord  and  diagram  showing  the  relations  of  the  segments  of 
the  spinal  cord  and  their  nerve  roots  to  the  bodies  and  spines  of  the  vertebra*. 
(See  pages  20  and  i).)  By  comparing  these  table  and  diagrams  with  the 
well-know^n  distribution  of  the  motor  nerves  it  will  be  seen  that  lesions  of  a  single 
spinal  segment  and  of  a  single  nerve  trunk  produce  paralyses  of  muscles  which 
are  unlike. 

For  example,  the  deltoid  muscle  may  he  paralyzed  alone  from  a  lesion  of  the 
circumflex  nerve,  but  is  never  paralyzed  alone  from  a  lesion  of  the  cord.  The  exten- 
sors of  the  wrist  and  the  supinator  longus  are  paral^'zed  by  division  of  the  musculo- 
spiral  nerve;  such  a  combination  does  not  occur  from  a  lesion  of  any  segment  of 
the  cord.- 

Another  means  of  differentiation  l)etw^een  lesions  of  the  cord  and  lesions  of 
peripheral  nerves  is  that  in  paralysis  due  to  lesions  of  nerves  anesthesia  is 
usually  an  associated  symptom.  Anesthesia  is  absent  in  lesions  of  the  cord 
involving  merely  the  motor  ap|)aratus,  or  if  anesthesia  is  present  from  a 
lesion  of  the  cord  its  distribution  will  be  different  from  that  of  the  anes- 
thesia due  to  a  lesion  of  the  nerve.  These  differences  can  be  studied  on  the 
accompanying  diagrams,  which  show  the  areas  of  cutaneous  distribution  of 
the  sensory  nerves  arising  from  the  segments  of  the  cord  and  the  cutaneous 
distribution  of  the  several  cutaneous  nerves,  respectively.  (See  Figs.  8,  9, 
and  10.) 

*  Starr,  loc.  n't.,  p.  171.  •  Ibid.,  p.  17(). 
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Oenend  Cliaracters  of  Paralysis  Following  Injuries  and  Diseases  of  the  Spinal 
Cord. — ^Paralysis  from  injury  of  the  spinal  cord,  such  as  follows  fractures  and 
dislocations  of  the  vertebra?,  appears,  speaking  broadly,  in  two  forms — accord- 
ing as  the  cord  is  partially  or  entirely  destroyed.     It  is  very  important  to  dis- 


FiG.  10.- 


-DiAORAM  Showing  Sensory  Nerve  Supply  of  the  Spinal-Cord  Segments. 
(Bailey,  after  Seiflfer.) 


tinguish  clinically  between  these  two  forms,  since,  in  the  latter,  operation  is 
useless  and  unjustifiable.     When,  as  the  result  of  a  transverse  injury,  the  cord 
is  compressed  or  contused,  but  not  destroyed,  there  is  total  paralysis  below  the 
level  of  the  injury,  with  a  rigid  condition  of  the  muscles  and  increase  of  tendon 
reflexes.    There  is  loss  of  control  of  the  bladder,  with  either  spontaneous  evacua- 
tion or  retention  of  urine.     There  is  often  some  abdominal  distention  from 
paralysis  of  the  wall  of  the  gut  (Thorburn,  Kocher).     See,  however,  Hemato- 
niyelia  and  other  partial  lesions.    When  the  spinal  cord  is  completely  destroyed 
at  any  level  there  is  absolute  paralysis  of  the  muscles  below  that  level.     The 
muscles  are  relaxed  and  not  rigid   (periplieral  neuron  type).     There  is  total 
loss  of  muscle  and  tendon  reflexes.     The  paralysis  is  symmetrical  on  the  two 
sides  of  the  body;   there  is  retention  of  urine,  there  is  vasomotor  paralysis 
and  congestion  of  the  surface  of  the  extremities,  sometimes  priapism.     The  gen- 
ital reflex  is  increased  (squeezing  the  testes  causes  contraction  of  the  muscles 
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of  the  abdoniiual  wall).     There  is  h)ss  of  sensibility  to  pain  and  temperature, 
and  usually  to  touch,  at  a  definite  level  on  the  surface.^ 

Spasmodic  Contraction  of  the  Muscles 

Spasmodic  contraction  of  the  muscles  as  the  result  of  injuries  and  disease  of 
the  spinal  cord  occurs  in  two  forms:  (1)  A  general  trembling  of  the  limb 
observed  in  spastic  rigid  paralyses,  due  to  lesions  of  the  lateral  columns  of  the 
cord,  and  not  of  the  spino-muscular  motor  centers  in  the  anterior  horns  of  gray 
matter.  Such  tremblings  may  be  very  painful.  (2)  Fibrillary  twitching  of  the 
individual  muscular  bundles.  Such  twitching  may  be  elicited  by  tapping  the 
muscle  or  ex]K)sing  the  surface  to  cold  air.  Its  occurrence  indicates  a  lesion  of 
the  motor  cells  controlling  the  iiuiscle.- 

DlSTURBANCES    OF    ReFLEX    AcTION 

(1)  Tendon  reflexes.  (2)  Skin  reflexes.  (3)  The  automatic  functions  of 
the  bladder  and  rectum. 

1.  Tendon  Reflexes. — Tendon  reflexes  are  produced  by  smartly  tapping  the 
tendon  of  a  muscle  near  its  insertion,  thus  causing  a  sudden  contraction  i>f 
the  muscle.  The  table  from  Bailey  ^  (see  p.  32)  indicates  the  most  im]K)r- 
tant  muscular  reflexes  present  in  health,  together  with  tlie  spinal  segments  by 
which  they  are  controlled.  The  loss  of  tendon  reflexes,  in  the  absence  of  lesions 
of  the  peripheral  nerves,  indicates  a  lesion  of  the  spinal  cord  situated  in  that 
segment  of  the  cord  w^hich  presides  over  the  particular  reflex  which  is  absent 
Accordingly,  the  symptom  l)ecomes  a  valuable  one  in  locating  a  lesion  at  a  defi- 
nite level  in  the  cord.  The  tendon  reflexes  are  alxilislied  after  destruction  of 
the  cord,  in  some  cases  of  tumors  and  of  hemorrhages  into  the  cord,  and  in 
several  diseases  of  the  cord  which  impair  the  integrity  of  the  posterior  columns, 
notably  in  locomotor  ataxia,  in  some  cases  of  paresis,  and  in  other  nonsurgical 
diseases  of  the  cord. 

Exaggeration  of  the  t(?ndon  reflexes  indicates  that  the  inhibitory  action  of 
the  brain  upon  the  cord,  normally  passing  through  the  lateral  columns  of  the 
motor  tracts,  has  been  interfered  with.  As  the  result  of  such  interference  the 
cord  reacts  more  violently  to  sensory  ini])ulses,  and  then  the  phenomenon 
knowTi  as  clonus  can  1)0  observed — i.  e.,  if  the  tendon  of  a  muscle  is  suddenly 
put  upon  the  stret(*h,  a  series  of  ra])idly  re])eated  contractions  of  the  muscle  are 
induced.  Thus,  if  while  the  leg  is  supported  the  foot  \>e  grasped  and  suddenly 
pushed  into  a  ]>osition  of  extreme  dorsal  flexion,  the  muscles  of  the  calf  of 
the  leg  may  be  felt  to  contract  and  the  foot  will  exhibit  a  rapid  series  of  vibra- 
tions (ankle  clonus).  A  similar  clonus  may  l>e  observed  in  the  quadriceps 
extensor  cruris  by  placing  the  knee  in  the  ext(^iuled  position,  the  muscles  of  the 
thigh  being  relaxed ;  if,  then,  the  patella  be  suddenly  crowded  downward,  tlius 

»  St.'irr,  Utc.  cit.,  pp.  177-178.  » Ibid.,  p.  178.  «  Hailoy.  loc.  cit,  p.  VXi, 
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putting  the  quadriceps  tendon  upon  the  stretch,  the  attached  muscles  will  exhibit 
a  series  of  contractions.     Such  phenomena  may  sometimes  be  observed  in  the 
elV.w,  wrist,  and  fingers.    A  certain  sign  of  disease  in  the  lateral  columns  of  the 
«.t>rd  or  in  the  motor  tract  is  known  as  Babinski's  reflex.      If  the  sole  of  the 
(i»i)t  be  scratched,  the  extensor  muscle  of  the  great  toe  is  thrown  into  violent 
cimtraction,  so  that  its  tendon  stands  out  prominently.     Tliis  sign  is  absent  in 
hysteria,  and  hence  is  a  valuable  diagnostic  symptom,  since  other  tendon  reflexes 
may  be  increased  in  that  disease.^    Clonus  is  an  indication  of  impaired  function 
in  the  lateral  columns  of  the  cord,  and  appears  early  in  cases  where  motor 
iiupulses — passing  from  the  brain  to  the  cord — are  interfered  with.     It  is  com- 
monly obsen-ed  in  Pott's  disease  when  the  cord  is  being  ])rertsed  upon  by  the 
b<>nes  or  its  nutrition  is  imy)aired.     The  tendon  reflexes  may  be  increased  in 
pre:tsure  upon  or  jxirtial  destruction  of  the  cord   from   injury.      After   total 
destniftion  of  the  cord  at  any  level  the  reflexes  l)elow  that  point  are  abolished. 
Although  the  explanation  of  this  is  not  clear,  nevertheless  it  is  an  important 
clinical  distinction  to  l)ear  in  mind. 

2.  Skin  Beflexes. — The  skin  reflexes  (see  table)  are  commonly  lost  in  those 
tlis^-ases  in  which  the  tendon  reflexes  are  increased.  They  are  present  in  hys- 
tfria,  alisent  in  some  diseases  of  the  brain.  They  are  far  less  important  in  diag- 
ii'«is  than  the  muscular  reflexes. 

LoCAI.IZ-VTION    OF    SkIN    ReFLEXES    IN    THE    SpiNAL    OoRD    (StaRr)  ^ 

Reflex  Acts,  LoraUzation  in  Segment. 

Epigastric  reflex:  Stroking  breast  causes        Seventh  to  ninth  dorsal. 

•limpling  of  the  epigastrium. 
<remaj!teric  reflex:  Stroking  inner  side       First  and  second  lumbar. 

of  thigh  causes  retraction  of  scrotum. 
Gluteal  reflex:  Stroking  buttock  causes        Fourth  to  fifth  lumbar. 

'limpling  in  the  fold. 

3.  Beflex  Mechanisms  Controlling  the  Bladder  and  Rectum. — These  are 
lorated  in  the  fourth  and  fifth  sacral  segments  of  the  cord.  Their  functions  are 
of  two  kinds.  Sensory  impulses  received  in  the  cord  from  distention  of  the 
bladder  and  rectum  cause  a  stimulation  and  contraction  of  the  detrusor  muscles 
and  an  inhibitory  influence  upon  the  vesical  and  anal  s])hincters  such  that  these 
miLscles  relax,  allowing  the  urine  or  feces  to  escape.  In  certain  diseases  (trans- 
verse myelitis  of  the  dorsal  region)  these  centers  may  Ikj  cut  off  from  the  con- 
trolling action  of  the  brain,  and  usually  continue  to  act  automatically.^  The 
Madder  and  rectum  may  empty  themselves  at  proper  intervals,  but  involun- 
tarily; the  condition  is  known  as  active  incontinence,  Tf,  on  the  other  hand, 
the  centers  in  the  sacral  segments  are  destroyed,  the  bladder  and  rectum  no 
loneer  empty  themselves,  except  incompletely,  by  overdistention.     When   the 

»  Starr,  loc.  cit,  p.  181.  » Ihtd.,  p.  182.  » Ibiti.,  p.  is:^. 
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bladder  becomes  distended  the  resistance  of  the  vesical  sphincter  may  be  over- 
come and  the  urine  slowly  dribble  away — passive  incontinence  of  urine.  In 
other  cases  it  is  said  that  the  bladder  may  actually  burst  from  overdistention. 

The  rectum  does  not  tend  to  empty  itself  unless  the  feces  are  semifluid.  Dis- 
turbances of  the  bladder  and  rectum  are  very  common  in  all  injuries  and  many 
diseases  of  the  spinal  cord  and  constitute  one  of  the  gravest  dangers  of  such 
conditions.  Catheterization  leads,  sooner  or  later,  to  infection  of  the  bladder, 
and  finally  an  ascending  infection  passes  up  the  ureters  and  invades  and 
destroys  the  kidneys.  The  rectum  may,  of  course,  be  emptied  mechanically 
\vithout  danger,  although  such  efforts  are  not  always  easily  successful. 

For  the  characteristic  attitudes  of  patients  after  injuries  of  the  spinal  cord, 
see  Injuries  of  Si^ocial  Parts  of  the  Cord. 

Disturbances  of  Sensation 

Irritation  of  the  sensory  areas  of  the  cord  may  produce  paresthesise — i.  e., 
abnormal  sensations  referred  to  different  areas  of  skin,  or  to  entire  limbs,  or 
parts  of  limbs,  corresponding  in  situation  to  the  diseased  centers  in  the  cord; 
such  sensations  are  of  heat  or  cold,  tingling,  numbness,  fullness,  pressure,  or 
weight.^  Destruction  of  sensory  areas  in  the  cord  leads  to  loss  of  sensation — 
anesthesia.  Such  anesthesia  will  be  total  if  the  sensory  areas  are  entirely 
destroyed  at  any  level,  or  if  the  posterior  nerve  roots  are  cut  or  destroyed.  Such 
complete  anesthesia  also  follows  the  division  of  a  peripheral  sensory  nerve 
trunk.  If  the  disease  or  injury  of  the  sensory  area  in  the  cord  is  only  partial, 
then  some  kinds  of  sensation  may  be  lost,  while  others  are  retained.  The  sen- 
sory nerv^e  fibers  entering  the  cord  by  the  sensory  roots  diverge,  and  pursue  dif- 
ferent paths  to  the  brain ;  hence  a  lesion  w^hich  involves  some,  but  not  all,  of  the 
sensory  tracts  of  the  cord  may  produce  only  an  incomplete  anesthesia.  The  dif- 
ferent varieties  of  sensation  are:  ordinary  tactile  sensation  or  the  sense  of  touch 
— its  loss  is  know^n  as  tactile  anesthesia ;  the  sense  of  pain — its  loss  is  known  as 
analgesia.  Sensations  of  temperature  —  its  loss  is  thermo-anesthesia.  The 
muscular  sense — its  loss  produces  imjierfect  muscular  coordination  or  ataxia. 
A  loss  of  tactile  sensation  due  to  a  cord  lesion  implies  a  widespread  degeneration 
or  destruction  in  the  antero-lateral  and  posterior  columns  of  the  cord.  Anal- 
gesia and  thermo-analgesia  implies  a  lesion  of  the  central  gray  matter  and  of 
the  ascending  antero-lateral  fibers,  common  in  hematomyelia  with  preservation 
of  tactile  sense;  and  a  loss  of  muscular  sense — ataxia — a  lesion  of  the  posterior 
columns  of  the  cord.  If  the  lesion  of  the  cord  is  unilateral  there  is  usually 
tactile  anesthesia  of  the  side  of  the  body  opposite  to  the  lesion,  together  with 
some  hyperesthesia  of  sensation  upon  the  same  side  of  the  body  as  the  lesion. 
The  sensory  impulses  are  believed  to  cross  the  cord  and  ascend  to  the  brain  in 
the  columns  of  the  opposite  side.  Total  destruction  of  a  segment  of  the  cord 
at  any  level  produces  complete  anesthesia  of  the  entire  body  below  the  level 

*  Starr,  loc.  cit.,  p.  187. 
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of  the  lesion.  Careful  study  of  the  areas  of  anesthesia  in  any  case  of  injury 
t»r  disease  of  the  spinal  cord,  and  comparison  with  Fig.  10,  which  shows  the 
areas  of  skin  connected  with  each  segment  of  the  cord,  will  permit  the  injury 
to  be  located  in  the  proper  segment  of  the  spinal  cord. 

The  areas  of  skin  supplied  by  the  several  segments  of  the  cord  overlap,  each 
skin  area  being  supplied  by  two  adjacent  segments  of  the  cord.  It  is  important 
to  bear  this  fact  in  mind  in  locating  the  level  of  a  lesion.  For  example,  if  anes- 
thesia of  the  skin  is  observed  extending  upward  as  far  as  the  upper  level  of  the 
skin,  supplied  by  any  given  segment,  then  it  is  certain  that  the  next  segment 
aWe  is  also  involved.  Further,  abolition  of  function  in  a  single  segment  will 
not  produce  anesthesia,  sensation  being  still  furnished  by  the  segment  above 
or  below  (Sherrington,  Starr).  It  has  been  observed  that  division  of  a  single 
jifi^terior  nerve  root  does  not  produce  anesthesia.  The  level  of  the  anesthesia 
is  thus  a  most  important  guide  in  determining  the  level  of  the  lesion  in  frac- 
tures and  dislocations  of  the  vertebrae,  in  hemorrhages  into  the  cord,  and  in 
pressure  upon  the  cord  by  tumors. 

Small  areas  of  anesthesia  from  small  localized,  not  complete,  transverse 
lesions  of  the  cord  are  observed ;  chiefly  in  syringomyelia,  in  hemorrhages  into 
the  cord,  in  cases  of  pressure  from  tumor  of  the  cord,  or  when  small  areas  of  soft- 
ening are  present  (Starr).  Such  small  lesions  producing  limited  areas  of  anes- 
thesia are  not  very  frequent.  The  anesthetic  areas  fade  off  gradually  in  the 
normal  sensation  of  the  surrounding  skin,  thus  differing  from  the  anesthesia 
of  hysteria  in  which  the  line  of  demarcation  is  much 
sharper.  The  determination  of  the  exact  limits  and  the 
distribution  of  anesthetic  areas  in  the  skin  is  a  valuable 
diagnostic  aid  in  differentiating  lesions  of  the  spinal 
cord  itself  from  lesions  of  the  nerve  trunks,  from  lesions 
of  the  Cauda  equina,  from  hysteria,  and  from  multiple 
neuritis.  In  lesions  of  the  nerve  trunks  the  distribution 
of  the  anesthesia  differs  from  that  observed  after  lesions 
of  the  segments  of  the  spinal  cord.  This  will  be  readily 
evident  by  comparing  Fig.  10,  showing  the  skin  areas 
connected  with  the  several  segments  of  the  spinal  cord, 
with  Figs.  8  and  9,  showing  the  skin  areas  supplied 
with  sensation  by  the  different  peripheral  nerves. 

Hysterical  anesthesia  is  to  be  differentiated  from  that 
due  to  lesions  of  the  cord  by  the  fact  that  in  hysteria  the 
genital  organs,  the  anus,  and  the  perineum  are  never  an- 
esthetic. The  boundaries  of  the  anesthetic  area  are, 
moreover,  more  sharply  defined  than  is  the  case  in  cord 
lesions.  Further,  retention  of  urine  is  common  in  hys- 
teria; actual  paralysis  of  the  bladder  and  rectum,  with 
dribbling  of  urine,  does  not  occur.  The  shapes  of  the  anesthetic  areas  common 
m  hysteria  and  their  limits  are  quite  different  from  those  observed  in  lesions 
3 


Fia.  11. — The  Most  Fre- 
quent Distribution 
OF  Hysterical  An- 
esthesia.    (Bailey.) 
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of  the  cord.  See  Fig.  11,  also  Traumatic  Hysteria.  Of  hysterical  paralysis 
it  is  to  be  observed  that  the  muscles  do  not  show  the  reaction  of  degeneration, 
nor  are  the  tendon  reflexes  abolished.  In  multiple  neuritis  the  anesthetic  areas 
assume  a  glove-shaped  or  stocking-shaped  form  on  both  limbs,  and  do  not  invade 
the  trunk.  In  many  cases  of  traumatic  neuroses  following  injuries  of  the  spine, 
and  in  so-called  concussion  of  the  spine,  it  has  been  observed  that  the  anesthesia 
is  of  the  hysterical  type. 

Ataxia 

Disturbances  of  the  muscular  sense  with  loss  of  coordination  in  muscular 
movements  is  sometimes  observed  in  cases  of  tumor  within  the  cord,  or  in 
tumors  of  the  meninges  pressing  upon  the  posterior  columns  of  the  cord,  as  well 
as  in  several  distinctly  nonsurgical  affections  of  the  cord,  notably  in  posterior 
sclerosis  (locomotor  ataxia).  The  paths  of  the  fibers  controlling  the  muscular 
sense  pass  in  the  posterior  external  columns  of  the  cord,  or  column  of  Burdach, 
and  in  the  column  of  Goll  ( Starr ).^  The  characteristics  of  the  ataxic  gait  are: 
the  steps  are  imcertain  and  of  irregular  length,  the  person  tends  to  lose  his  bal- 
ance as  he  walks  and  makes  irregular  efforts  to  save  himself  from  falling.  In 
rising  from  a  chair  he  straddles  widely  and  sways  for  a  moment  before  stepping 
out.  The  forward  step  in  advanced  cases  resembles  a  kick,  the  feet  are  far 
apart  and  are  elevated  far  off  the  ground.  Closing  the  eyes  renders  the  ataxia 
more  marked.  It  is  quite  impossible  for  a  person  with  advanced  locomotor 
ataxia  to  stand  upright  with  the  heels  together  and  the  eyes  closed.  The  indi- 
vidual sways  from  side  to  side  and  would  fall  unless  he  opened  his  eyes  or  were 
supported.  Normal  individuals  may  sway  slightly  when  they  stand  with  the 
eyes  closed,  but  never  to  this  marked  extent 

Pain  in  Injuries  and  Diseases  of  the  Spine 

Pain  may  be  felt  in  the  spine  itself,  or  may  be  a  referred  pain.  Pain 
referred  to  the  spinal  region  indicates  rather  irritation  of  the  posterior  nerve 
roots  or  of  the  meninges,  than  of  the  cord  itself.  Such  pain  is  also  common  in 
traumatic  neurasthenia  and  in  traumatic  hysteria  as  well  as  in  hysteria  from 
other  causes.  Pain  due  to  various  diseases  of  the  abdominal  viscera  may  also 
be  referred  to  the  back.  Diseases  of  the  vertebrae,  their  ligaments,  and  of  the 
nerve  roots  may  also  cause  pain  in  the  back.  Pain  due  to  injury  or  disease  of 
the  cord  itself  is  caused  by  irritation  or  injury  of  the  posterior  nerve  roots  at 
their  entrance  to  the  cord,  or  to  an  irritation  of  the  sensory  nerve  tracts  as  they 
ascend  in  the  cord.  Such  pain  is  not  felt  in  the  spine  but  is  referred  to  that 
portion  of  the  body  from  which  the  affected  nerve  elements  proceed.  The  loca- 
tion of  the  pain  thus  becomes  of  diagnostic  value  in  locating  the  lesions  of  the 
cord.     Compare  figure  showing  sensory  distribution  of  the  spinal  segments. 

In  injuries  causing  pressure  upon  or  crushing  of  the  cord,  such  as  frac- 

>  Starr,  loc.  ciL,  p.  196. 
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Tiires  and  dislocations  of  the  vertebrae,  in  hemorrhages  into  the  cord,  and  in 
cai?es  where  the  cord  is  pressed  upon  by  tumors,  the  pain  is  referred  to  the 
periphery  below  the  level  of  the  lesion.    Thus,  in  a  lesion  of  the  lower  cervical 
region  a  severe  generalized  pain  may  be  felt  in  the  entire  body  below  the  arms, 
and  such  pain  may  be  made  much  worse  by  motion  causing  an  increased  pres- 
sure upon  the  cord.^     (See  also  Tumors  of  the  Vertebra*  and  Tumors  of  the 
Cord.)     In  tumors  of  the  cord  pain  is  one  of  the  earliest  and  most  pronounced 
sTmptoms.     If  the  area  of  the  cord  compressed  is  small,  a  pain  may  be  felt  only 
in  parts  of  the  body  connected  with  one  or  more  nerve  roots.     If  the  tumor  is 
m  the  dorsal  region,  such  pain  is  sometimes  felt  in  the  thorax  or  abdomen.    If 
the  tumor  is  larger  so  that  the  sensory  tracts  are  irritated,  the  pain  may  be 
referred  to  the  body  below  the  level  of  the  tumor.    In  diseases  of  the  nerve  roots 
and  in  tumors  of  the  spinal  vertebrae,  notably  sarcoma  and  carcinoma,  some- 
times in  caries  of  the  spine,  the  function  of  the  sensory  nerve  roots  may  be 
abolished,  so  that  some  portion  of  the  integument  is  anesthetic,  but  the  irrita- 
tion of  the  fibers  above  the  lesion  may  cause  a  pain  referred  to  the  anesthetic 
periphery — ^^  anesthesia  dolorosa." 

Vasomotor  and  Trophic  Disturbances 

Vasomotor  and  trophic  disturbances  are  common  after  injuries  and  in 
certain  diseases  of  the  cord — notably  syringomyelia  and  locomotor  ataxia. 
Injuries  and  diseases  which  destroy  the  cord  are  regularly  followed  by  impaired 
circnlation,  blueness  and  coldness  of  the  extremities,  and  by  a  diminished  nutri- 
tion of  the  tissues.  The  muscles  atrophy,  the  bones  become  fragile.  In  locomo- 
tor ataxia  and  syringomyelia  there  is  a  decided  tendency  to  localized  gan- 
grenous processes,  to  destructive  lesions  of  the  joints  following  slight  trauma 
or  continuous  pressure.  Such  lesions  can  be  partly  but  not  entirely  explained 
by  diminished  sensibility  and  the  consequent  unobserved  pressure  upon  bony 
prominences.  The  same  may  be  said  of  the  pressure  sores — decubitus — after 
injuries  of  the  cord.  Probably  both  diminished  nutrition  and  loss  of  sensibil- 
ity are  causative  factors  in  these  conditions.  (See  also  Gangrene,  vol.  i, 
p.'213.) 

INJURIES  OF  THE  SPINAL  CORD 

It  is  important  to  bear  in  mind  that  the  spinal  cord  is  better  protected 
against  external  violence  than  any  other  structure  in  the  body.  In  rare  cases 
the  spinal  cord  may  be  injured  by  muscular  violence;  as  when  an  individual 
diving  into  shallow  water  violently  extends  the  head  and  neck  in  order  to  avoid 
striking  the  bottom.  Other  similar  causes  will  be  spoken  of  later.  In  the  vast 
majority  of  instances  the  spinal  cord  is  only  injured  by  extreme  degrees  of  vio- 
lence transmitted  to  the  spine  itself.  As  Bailey  has  pointed  out,  slipping  upon 
a  banana  peel,  or  the  violence  exerted  upon  the  body  by  the  sudden  starting  or 

>  Starr,  loc.  cit.,  p.  197. 
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stopping  of  a  railway  train,  are  not  snfBeiont  to  cau*^  injuries  of  the  spinal  cord. 

Usually  tlje  cord  h  injured  bj  falls  from  a  height  upon  the  head,  or  upon  the 

buttocks,  by  blows  or  falls  upon  the  spine  such 
tliat  the  .spine  is  violently  lient  or  twisted,  cau8- 
in^  a  rupture  nf  the  uuHeles  and  ligament.s  which 
hold  the  vertebne  together;  and  often  in  addition 
fraetnre  of  one  nr  more  of  the  vertebra-.  Among 
the  commonest  eauijies  of  fracture  uf  the  spine  are 
violent  twists  or  wrenches  which  fracture  or  dis^- 
locate  the  vertebra?,  or  tear  the  spinal  ligaments 
and  cause  compression,  or  contusion,  or  lacera- 
te m  of  the  cord  through  the  medium  of  the  dis- 
placed bones.  Stab  and  gunshot  wounds  may 
also  injure  the  cord.  Injuries  to  the  spinal  cord 
are  relativ^ely  infrequent;  thus,  among  70,000 
general  injuries  tabulated  by  Wagner  and  Stol- 
per,  only  0.71  per  cent  involved  the  spinal  column. 
The  cord  escajx^s  in  about  one  third  of  the  cases 
of  injury  to  the  spine. 
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Injtiries  of  the  membranes  of  the  cord  are 
rarely  attended  by  definite  symptoms  apart  from 
tliose  accompanying  the  commonly  associated  in- 
juries of  the  cord  itself.  The  dura  and  pia  may 
be  torn  or  contused  with  resulting  hemorrhage^ 
eitlier  epidural  or  subdural  and  extramedullary. 
Such  bleeding  may  form  extensive  clots.  The 
condition  as  such  cannot  be  recognized  clinically, 
and  is  nsually  associated  with  fracture  of  the  ver- 
tebra^ and  with  serious  injury  of  the  cord  (  Bailey). 

Comtiisloii  and  Laceration  of  the  Cord* — (Con- 
tusion and  laceration  of  the  cord  may  pro- 
diice  partial  or  tolal  destruction  of  its  sub- 
stance. Tlje  lesions  are  commonly  described  as 
total  transverse  lesions  and  as  partial  lesions  re- 
spectively, or,  clinically,  as  '"^  severe  and  partial 
lesions^'  (Bailey).  It  is  almost  certain  that 
if  the  nervous  conducting  iibera  of  the  cord  are 
completely  divided  or  crushed  they  never  regen- 
erate. 
Hematomyclia. — -Hemorrhage  into  the  cord  is  a  regular  accompaniment  of 
severe  contusions  of  its  substance.     It  may  also  occur  as  an  independent  lesion 


Fio.  12. — Diagram  to  lLLr«^TRATE 
THB  Course  of  the  HLr)oi>  tn  a 
Cass  of  HEMAToaiYiiLiA.  (Bai- 
lor.) 
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without  discoverable  injury  to  the  bones.  In  the  latter  group  the  dorsal  and 
ventral  boms  of  gray  matter  are  the  common  sites  of  hemorrhage.  The  blood 
finds  its  way  up  and  down  the  cord,  often  through  two  or  more  segments.  Some- 
times on  one  side  of  the  medium  commissure,  sometimes  on  both.  The  extension 
upward  is  usually  further  than  that  downward  (Bailey).     (See  Fig.  12.) 

The  symptoms  produced  are  focal.     Usually  the  hemorrhage  is  confined  to 

the  horns  of  the  gray  matter,  though  in  the  more  severe  cases  the  lateral  white 

c«>lumns  may  be  invaded.     In  other  cases,  minute  or  larger  hemorrhages  into 

the  white  columns  are  observed.     The  destruction  of  the  cord  varies  with  the 

extent  of  the  hemorrhage.     In  some  cases  a  considerable  cavity  is  formed  filled 

with  blood  clot  surrounded  by  more  or  less  extensive  areas  of  softening.     When 

the  latter  is  absorbed  a  cavity  remains  in  the  cord  resembling  in  appearance  the 

cavities  seen  in  syringomyelia,  and  since  the  sjTuptoms  produced  may  simulate 

those  observed  in  the  latter  disease,  the  condition  is  sometimes  spoken  of  as 

"  Traumatic  Syringomyelia."    The  most  frequent  site  of  localized  hemorrhages 

into  the  cord  is  the  region  where  the  greatest  mobility  of  the  spine  exists — 

namely,  in  the  lower  cervical  region  corresponding  to  the  fifth,  sixth,  seventh, 

a7\d  eighth  cervical  and  first  and  second  dorsal  segments  (Bailey). 

It  is  possible  also  tliat  primary  traumatic  hematomyelia  occurs  in  tlie  lower  lum- 
bar region  and  in  the  conus  medullaris.  In  the  majority  of  the  cases  of  hemorrhage 
in  this  region,  however,  there  have  been  serious  lesions  in  the  bones.  In  some  few 
ea^  of  fracture  of  the  spine  in  the  lower  dorsal  and  lumbar  regions  there  appear,  in 
audition  to  the  symptoms  of  more  or  less  complete  paralysis  of  the  legs,  evidences 
of  a  partial  lesion  in  the  cervical  region,  altliough  the  cervical  vertebrae  remain 
intact.  Such  cases  can  best  be  explained  by  primary  hematomyelia  in  tlie  cervical 
region,  due  to  forced  movement  in  the  neck,  without  fracture,  which  occurred  at 
the  f?ame  time  as  the  fracture  in  the  lower  region.  A  disseminated  type  of  hemato- 
myelia, consisting  of  minute  punctate  hemorrhages  throughout  tlie  entire  length  of 
the  cord,  has  been  observed  at  autopsy  after  severe  general  traumata.  The  hemor- 
rhages are  minute,  many  of  them  too  small  to  be  seen  by  the  naked  eye.  Clinically 
these  lesions  cannot  be  recognized  with  certainty.^ 

Causation  and  Mode  of  Production  of  Injuries  of  the  Spinal  Cord 

In  fractures  and  dislocations  of  the  spinal  column  the  bones  may  be  dis- 
placed in  such  a  way  that  the  spinal  canal  is  suddenly  narrowed  and  the  cord 
compressed,  crushed,  contused,  or  torn.  The  injury  is  in  most  cases  of  momen- 
tary production.  The  displaced  bones  after  the  force  has  ceased  to  act  spring 
more  or  less  completely  back  into  place.  The  cord  may  be  completely  crushed 
or  cut  in  two,  or  in  other  cases  more  or  less  severely  lacerated.  The  hemor- 
rhage in  severe  lesions  of  the  cord  is  usually  a  matter  of  secondary  impor- 
tance. 

In  other  less  severe  cases  the  canal  is  but  slightly  narrowed  and  the  cord 


Bailey,  loc.  cit.,  pp.  168-169. 
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escapes  with  a  slight  or  moderate  contusion.  In  about  one  third  of  the  case^ 
of  fractures  and  dislocations  the  cord  escapes  injury.  Except  in  the  case  of 
gunshot  wounds,  loose  fragments  of  bone  are  rarely  present.  The  eflFects  of 
bullet  and  stab  wounds  upon  the  cord  resemble  those  produced  by  fractures  and 
dislocations.  The  bullet,  or  the  blade,  or  a  splintered  bone  fragment  produce 
contusions  and  lacerations  and  hemorrhage.  The  lesions  produced  are  usually 
partial  (Brown-Sequard  Paralysis).  In  open  woimds  involving  the  cord  the 
added  danger  of  infection  is  always  present  In  addition  to  the  actual  destruc- 
tion of  the  cord  there  is  usually  marked  contusion,  and  hematomyelia  is  often 
present  (Bailey). 

Distortion. — Stretching  of  the  cord  without  demonstrable  lesion  of  the  spine 
occurs  only  in  the  cervical  region  and  results  from  sudden  forcible  flexion  or 
extension  of  the  neck. 

The  mechanism  of  production  consists  in  the  cord  being  actually  stretched  so 
that  its  component  parts  are  torn  in  their  long  axes,  or  in  the  cord  being  drawn 
too  tightly  over  the  posterior  surface  of  the  body  of  a  vertebra  or  of  a  vertebral 
disc.  This  variety  of  injury  is  most  frequent  in  the  region  of  the  fifth  and  sixth 
cervical  vertebrae,  and  is  particularly  effective  in  causing  hemorrhage.  It  is  impos- 
sible to  conceive  the  blood-vessels  of  the  spinal  cord  being  torn  without  the  nerve 
fibers  being  injured  also,  yet  in  many  of  the  cases  the  hemorrhage  is  undoubtedly 
the  most  important  lesion.  Distortion  may  also  cause  laceration  of  the  cord  without 
hemorrhage.^ 

Hemorrhage  is  so  important  a  part  of  the  lesion  produced  by  distortion  that 
it  constitutes  a  well-defined  group  of  spinal-cord  injuries. 

General  Symptoms  of  Spinal-cord  Injuries 

Since  the  injuries  which  produce  lesions  of  the  spinal  cord  are  severe  and 
generalized,  concussion  of  the  brain  and  shock  are  not  infrequently  present.  As 
in  other  severe  traumata  the  symptoms  of  concussion  may  last  for  minutes  or 
hours;  the  symptoms  of  shock  may  persist  until  death  or  may  be  gradually 
recovered  from  after  a  variable  interval. 

Motor  Symptoms. — The  paralysis  following  injury  to  the  spinal  cord  comes 
on  instantly  in  most  cases. 

The  patient  may  receive  a  severe  general  injury  and  l>e  found  unconscious  and 
paralyzed.  In  other  cases  he  receives  an  injury,  falls,  and  finds  himself  unable  to 
use  his  legs.  In  rare  cases  he  is  still  able  to  walk  after  the  injury,  though  with 
difficulty.  In  a  few  hours  the  weakness  in  the  legs  rapidly  increases  until  the 
patient  is  entirely  paraplegic.  In  this  last  group  of  cases  a  moderate  contusion 
has  occurred  followed  by  a  destructive  hemorrhage.  In  otlier  cases  a  slight  paralysis 
becomes  complete  when  the  patient  is  moved.  TTore  a  partial  lesion  of  the  cord 
has  been  rendered  complete  by  the  movement  of  the  displaced  bones.* 

» Bailey,  loc.  cit.,  p.  173.  » Ibid.,  p.  174. 
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In  these  cases,  if  the  injury  is  in  the  cervical  region  above  the  region  of  the 
phrenic  nerve,  the  attempt  to  move  the  patient  may  be  followed  by  instant  death. 

In  excessively  rare  cases  the  paralysis  is  slight  at  first  and  rapidly  improves,  so 
that  the  }>atient  is  able  to  be  up  and  about  again.  But  after  a  few  weeks  the  mus- 
cular power  begins  again  to  disappear  from  the  parts  originally  aflEected,  and  the 
patient  goes  on  with  8}nnptoms  of  slow  compression.^ 

The  extent  of  paralysis  after  injuries  of  the  cord  varies.  In  severe  injuries 
the  patient  becomes  immediately  paraplegic  and  remains  so  until  death.  In 
many  cases  the  extensors  are  more  completely  paralyzed  than  the  flexors,  so  that 
the  patients  are  able  to  flex  the  fingers  and  toes  slightly  immediately  or  soon 
after  the  accident.  In  partial  lesions  the  paralysis  may  be  complete  at  first,  but 
may  soon  improve.  In  slight  cases  the  paralysis  is  incomplete  from  the  first  and 
anioimts  merely  to  weakness  of  the  affected  muscles.  The  distribution  of  the 
paralysis  varies.  In  cervical  lesions  involving  both  sides  of  the  cord  all  four 
extremities  are  paralyzed  (paraplegia).  Similar  lesions  in  the  dorsal  region 
produce  paralysis  of  both  legs.  In  partial  lesions,  though  all  the  muscles  are 
weakened  below  the  injured  segments,  the  paralysis  may  chiefly  involve  the  arm 
and  leg  of  one  side  of  the  body  (spinal  hemiplegia — Brown-Sequard  Paralysis). 
In  other  cases  but  one  extremity  may  be  involved  (monoplegia),  or  both  arms 
(diplegia  brachialis).  The  character  of  the  paralysis  varies  with  the  situation 
and  severity  of  the  lesion.  Injuries  of  the  lower  lumbar  and  sacral  regions, 
whether  slight  or  severe,  are  followed  by  flaccid  paralysis.  Early  atrophy  of 
the  muscles  and  electrical  reaction  of  degeneration  follows  (peripheral  neuron 
type — spinomuscular  paralysis — Bailey).  In  the  upper  lumbar  region  the 
paralysis  is  at  first  flaccid.  Later  on  it  may  show  a  combination  of  central 
and  peripheral  neuron  types.  In  the  dorsal  region  the  central  neuron  type  is 
regularly  present.  In  the  cervical  region  the  peripheral  neuron  type  occurs 
in  the  hands  and  arms,  the  central  neuron  type  in  the  lower  extremities.  Exten- 
sive lesions  produce  flaccid  paralysis,  with  total  loss  of  reflexes.  When  the 
lesion  is  partial,  so  that  the  flexors  are  not  completely  paralyzed,  and  during 
recovery,  when  the  flexors  regain  more  power  than  the  extensors,  contractures 
are  common.  The  limbs  often  become  permanently  and  helplessly  flexed.  Evi- 
dences of  irritation  are  often  observed  both  in  muscles  completely  paralyzed  as 
well  as  in  those  only  weakened.  The  affected  muscles  frequently  undergo  spas- 
mrxHc  contractions,  so  that  the  legs  twitch  and  jerk.  These  vsymptoms  are 
observed  chiefly  at  night.  Fibrillary  tremors  are  also  observed  in  the  paralyzed 
muscles. 

Sensory  Symptoms. — The  sensory  symptoms  after  spinal-cord  injuries  are 
pain,  hyperesthesia,  paresthesia,  and  anesthesia. 

Pain. — There  may  be  local  pain,  due  to  the  injury  of  the  bones,  muscles, 
and  ligaments  of  the  back ;  or  it  may  be  radiating,  and  is  then  due  to  irritation 

*  Bailey,  loc,  cit,  p.  174. 
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of  the  posterior  nerve  roots.  Local  pain  is  present  in  some  cases,  absent  in 
others.  If  present  it  is  constant,  rendered  worse  by  movement,  and  is  of  a 
dull,  aching  character.  In  nearly  every  case  of  spinal-cord  injury  there  is 
marked  local  tenderness  over  the  spines  of  the  vertebrae  in  the  affected  region, 
most  marked  over  the  spine  of  a  single  vertebra  in  the  majority  of  cases.  Radi- 
ating pains  are  present  in  partial  lesions,  absent  in  total  lesions.  Such  pains 
are  severe  and  lancinating.  They  are  more  marked  in  the  arms  than  in  the 
legs  and  are  excited  by  movements  of  the  spine  and  extremities.  They  may  be 
the  most  prominent  symptoms  of  partial  lesions  of  the  cord.  Soon  after  the 
accident  they  may  be  very  severe,  but  later  diminish  and  finally  disappear. 

Hyperesthesia  and  Paresthesia. — Hyperesthesia  and  paresthesia  are  com- 
monly associated  with  anesthesia. 

Thus,  when  cutaneous  sensibility  is  impaired,  rather  than  lost,  as  in  cases  of 
partial  lesions  or  in  recovery  from  total  anesthesia,  hyperesthesia  and  paresthesia 
are  often  prominent.  It  is  a  very  good  index  that  recovery  has  begun  when  patients 
who  have  been  deeply  anesthetic  complain  of  numbness,  tingling,  and  pain  to  touch 
in  the  aflPected  parts.  In  severe  lesions  there  is  often  a  zone  of  hyperesthesia  directly 
above  the  total  anesthesia.  Subjectively  this  may  be  complained  of  as  a  girdle 
sensation.^ 

In  severe  lesions  of  the  cord,  anesthesia  is  marked  from  the  first,  and  per- 
sists, involving  all  forms  of  cutaneous  sensibility.  In  partial  lesions,  though 
usually  present  to  a  greater  or  less  degree,  it  may  be  absent  or  may  exist  as  a 
diminution  of  cutaneous  sensibility  merely.  The  distribution  of  anesthesia  cor- 
responds with  the  distribution  of  the  affected  segments  of  the  cord.  Bailey 
considers  that  hyperesthesia,  if  found  in  characteristic  areas  and  associated 
with  other  symptoms,  is  as  valuable  for  diagnosis  as  anesthesia. 

Elective  Anesthesia, — Elective  anesthesia  is  produced  almost  exclusively  in 
lesions  in  the  central  part  of  the  cord.  The  normal  sense  of  touch  is  preserved, 
while  the  temperature  sense  and  the  pain  sense  are  diminished  or  lost.  In 
the  cases  where  ordinary  tactile  sensibility  is  interfered  with  there  will  nearly 
always  be  also  diminution  or  loss  of  the  temperature  sense  and  the  sense  of  pain. 
Elective  anesthesia  may  be  found  over  a  narrow  area,  just  above  the  limit  of 
total  anesthesia.  It  indicates  hemorrhage  in  the  cord  above  the  seat  of  the  total 
lesion  (Bailey).  Anesthesia  is  a  symptom  which  in  partial  lesions  does  not 
exist  as  long  as  paralysis.  In  many  cases,  though  it  begins  suddenly,  it  soon 
improves.  If  the  patient  is  to  recover,  the  area  of  total  anesthesia  diminishes 
and  may  finally  disappear.  If  no  improvement  in  anesthesia  occurs  during  the 
days  and  weeks  following  injury,  its  persistence  is  of  bad  significance. 

Beflexes. — When  a  lesion  involves  the  region  of  the  cord  in  which  a  reflex 
center  is  situated,  as,  for  example,  the  lumbar  region,  tlie  center  for  the  knee-jerk, 
the  reflex  is  diminished  or  abolished  according  to  the  severity  of  the  lesion.     ^Vhcn, 

*  Bailey,  loc.  cit,  p.  176. 
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r,  the  cord  is  involved  liigher  up,  the  beliavior  of  tlie  reflexes  who?e  centers 

BT  down  is  variable.    Tlie  clinically  important  reflexes  are  the  plantar  and 

the  koee-jerk.    The  behavior  of  the  abdominal  reflexes  is  variable  and  uncertain. 

The  cremasteric  reflex  ig  diminished  or  lo^t  only,  never  exaggerated,  and  then  only 

when  its  center  is  involved.     The  plantar  retlex — namely,  flexion  of  the  great  toe 

on  tickling  the  sole  of  the  foot — is  abolished  in  lesions  of  the  sacral  region.     In 

situated  higher  np  it  is  inverted^  becoming  the  Babinski  phenomenon  (i.  e., 

extension  of  the  great  toe  produced  by  scratching  the  srile  of  the  foot,  go 

tliat  the  extensor  tendon  stands  ont  proTiiinently).     The  knee-jerk  is  diminislied 

Of  loet  in  injury  to  the  second  and  third  lumbar  Fegments  or  tlieir  roots.     But 

the  behavior  of  the  knee-jerk  in  legions  situated  above  these  segments  varies  with 

the  ^Etent  of  the  injury  and  with  tlie  time  after  the  accident.    Very  slight  injuries 

in  the  dorsal  and  cervical  regions  may  cause  an  exaggeration  of  the  knee-jerk  with 

foot  cloQUg  immediately.     In  more  severe  letsions  in  these  regions  the  knee-jerk  is 

diminished  or  abolislietl  at  first,  to  become  exaggerated  later.     The  jerk  may  be 

ihsnit  for  weeks  or  even  months,  and  then  return  and  become  exaggerated.    The 

loQgier  Jt  remains  absent,  the  more  severe  is  the  lesion.    In  extensive  lesions,  as  in 

total  transection  of  the  cord  in  the  dorsal  and  cervical  regions,  it  is  lost  immedi- 

ttely  after  the  accident.    But  even  in  such  cases  with  complete  division  of  the  cord, 

the  knee-jerk  may  return  after  a  number  of  weeks,  if  the  patient  live  so  long.     It 

ii  important  to  l)ear  in  mind  that  absence  of  the  knee-jerk  cannot  of  itself  be 

coBstrued  as  evidence  of  a  complete  transverse  lesion.* 


Oenito-iirinary  Symptoms. — The  most  important  gr^nitonrinnrv  symptom 
comiDon  iu  nearly  all  serious  injuries  of  the  siuual  cord,  and  even  in  those 
which  are  slight,  is  interference  with  urination.  Retention  of  urine  is  one  of 
d)e  most  con>tant  symptoms  of  all  injuries  of  the  spinal  cord.  The  patient  is 
gvuerally  unconscious  of  the  distended  condition  of  tlie  bladder  and  there  is 
rarely  pain.  After  the  distention  has  reached  a  certain  stage  there  is  com- 
Tij«mly  constant  dribbling  of  urine.  When,  with  paralysis  and  anesthesia,  the 
patient  h  still  able  to  empty  his  bladder,  it  is  a  sign  that  the  lesion  in  the  cord 
i*  nof  severe.  In  rare  cases  of  lesions  situated  very  low  down  in  the  cord 
retmtifm  of  urine  may  be  the  sole  syniptoni.  In  most  of  the  cases  catheteriza- 
tion i§  unavoidable  and  the  conditions  are  in  every  way  favorable  for  infection. 
Some  of  thetie  patients  may  be  catheterized  fnr  weeks  or  months  before  infection 
of  the  bladder  occurs,  but,  sooner  or  later,  such  infection  ir  almost  sure  to  take 
plaee.  The  patients  develop  an  anmioniacal  cystitis.  There  is  a  strong  tendency 
toward  an  ascending  infection  and  pyelonephritis,  with  a  fatal  result.  In 
Miiie  caaes  pho«phatic  calculi  develop  in  the  bladder  or  in  the  pelvis  of  the 
Tireter,  In  other  cases  the  infection  invades  the  tissues  thronghout  the  thick- 
m^  <if  the  bladder  wall,  with  the  prodiictinn  of  pericystitis  and  the  formation 
'♦f  ttlit*ce§s.  In  a  few  cases  gangi*ene  of  the  bladder  occurs.  Priapism  is  corn- 
tDon  in  severe  lesions  and  in  high  lesions,  notably  in  young  persons,  soon  after 
tie  injtiry. 


'  BaJley,  loc,  ciL,  p.  178. 
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Trophic  and  Vasomotor  Disturbances. — Following  injuries  to  the  spinal  cord 
a  rise  of  bodily  temperature  is  common  immediately  after  the  accident,  or  after 
a  few  hours.  In  lesions  of  moderate  severity  the  temperature  rarely  rises  above 
101°  F.,  and  in  general  the  higher  the  temperature  the  worse  the  prognosis.  In 
severe  lesions  of  the  cervical  region  very  high  temperatures  are  observed.  They 
are  of  bad  significance.  In  one  case  seen  by  me  some  years  ago  of  a  young 
man  w^ho  had  a  fracture  dislocation  of  the  fifth  and  sixth  cervical  vertebrae 
from  a  fall  out  of  a  tree,  the  temperature  rose  soon  after  the  accident  to  106° 
F.,  and  to  110°  F.  shortly  before  death,  which  occurred  forty-eight  hours  after 
the  accident.  Such  temperatures  following  severe  injuries  to  the  cervical  cord 
are  not  unusual.  During  the  later  stages  elevations  of  temperature  are  observed 
as  the  result  of  infection  of  the  genito-urinary  tract  and  in  the  presence  of 
extensive  bed-sores.     A  complicating  pneumonia  is  also  accompanied  by  fever. 

The  nutrition  of  paralyzed  limbs  is  usually  impaired,  the  skin  often  becomes 
dry  and  scaly,  the  growth  of  the  nails  is  interfered  with.  Although  soon  after 
the  accident  the  temperature  of  a  paralyzed  limb  may  be  slightly  elevated, 
later  on  such  limbs  usually  become  blue  and  cold. 

Bed-sores  (Decubitus). — One  of  the  most  serious  and  fatal  complications 
following  a  severe  injury  to  the  spinal  cord  is  decubitus,  or  bed-sore.  In  serious 
lesions  they  may  appear  very  suddenly,  soon  after  the  accident,  and  in  twenty- 
four  hours  may  be  well  developed.  The  bed-sores  appear  upon  the  parts  of 
the  body  the  seat  of  pressure ;  the  most  frequent  site  is  upon  the  buttocks  and 
over  the  convexity  of  the  sacrum.  They  also  appear  upon  the  heels,  and  in 
cervical  lesions  upon  the  elbows  and  shoulder-blades.  I  have  a  case  of  fractured 
spine  now  under  my  care  who  has  a  large  bed-sore  of  the  calf  of  one  leg.  The 
skin  which  is  pressed  upon  becomes  slightly  reddened ;  the  redness  extends  in  a 
more  or  less  circular  form  and  lx?comes  dark  red  or  purple.  Blebs  form  upon 
the  surface,  and  beneath  them  the  skin  undergoes  a  rapid  necrosis.  When  the 
skin  sloughs  are  removed  the  underlying  tissues  are  found  in  a  condition  of 
moist  gangrene,  and  frequently  the  bone  underneath  is  necrotic  (see  also  Gan- 
grene). Bed-sores  are  one  of  the  most  frequent  causes  of  a  fatal  result  in 
serious  injuries  of  the  spinal  cord. 

Symptoms  Eeferable  to  th€  Digestive  Tract. — In  injuries  of  the  spinal  cord 
there  are  usually  no  symptoms  referable  to  the  stomach.  A  most  serious  and 
distressing  symptom  in  serious  lesions  is  distention  of  the  intestine  by  gas.  This 
does  not  occur  in  injuries  to  the  lumbar  and  sacral  cord,  but  in  higher  lesions 
it  is  quite  common.  It  is  due  to  paralysis  of  the  intestinal  wall,  caused  by  the 
loss  of  function  of  the  s^-mpathetic  nerves  of  the  abdomen.  It  usually  does  not 
make  its  appearance  until  some  hours  after  the  accident.  It  may  last  for  some 
days  and  then  disappear,  or  persist  until  death.  Its  importance  and  gravity 
depend  largely  upon  the  fact  that  the  distention  of  the  bowel  interferes  with 
respiration. 

Constipation  or,  on  the  other  hand,  incontinence  of  feces  are  common  after 
injuries  of  the  spinal  cord.     In  partial  lesions  constipation  may  be  marked. 


INJURIES    OF   THE    SPINAL   COED 


27 


In  aiofre  aevere  lesions  int*oiiri nonce  of  feces  is  the  rule.  The  sphincter  Tniiscle  is 
jMiraljs^,  and  the  feces  escape  from  the  huwel  without  the  patient's  knowleilge. 
Paralysis  of  the  sphincter  is  readily  recognized  hj  inserting  the  finger  through 
the  amisi.  The  muscle  does  not  grasp  the  linger,  and  when  the  finger  is  with- 
dfawn  the  anus  remains  patent.  In  some  cases  instead  of  incontinence,  if  the 
liowels  are  costive^  there  may  be  j)erststeiit  constipation,  only  to  >>e  relieved 
neehanieallj. 

There  is  nathing  characteristic  ahont  th<?  pnlse-rato  in  injuries  of  the  spinal 
cord.  Immediately  after  the  acci*lent  the  jmlse  is  act*elerated.  Later  on  it  may 
rrtum  to  normal,  but  is  often  intermittent  Following  infection  of  any  sort 
there  is  a  eorresponding  acceleration  of  the  pulse-rate*  The  respiration  may  he 
iftterfered  with  in  high  lesions  by  paralysis  of  the  muscles  of  respiration  and 
h  the  diatection  of  the  abJomen  with  gas.  In  the  cases  which  are  doing  badly 
oongation  and  edema  of  the  lungs  are  common  and  are  frequent  causes  of  death. 


FocAi-  Diagnosis  of  Ixjuries  of  the  Spikal  Cord 

Tilie  snrpeal  signs  of  fractures  and  dislocations  of  the  spinal  column  resem- 

Mp  fliose  o{  similar   injuries  to  the  bones  in  other  parts  of  the  body,  but  are 

offm  not  easT  to  make  out.     Displacements  are  less  marked  in  fractures  than 

ffl|<iig|f>cafioiis,  and   the  spinal  cord  itself  may  be  severely  injured  without  any 

mi  deformity  of  the  bones.     lu  oftmbinations  of  fraetui-es  and  dislocations 

tkiehrmity  mav  T>e  quite  marked.     There  may  be  a  yery  distinct  hump  or 

pj«tjon  of  the   spines  of  the  vertebra:^  at  the  site  of  the  injury,  and  in  the 

crrrici)  region     tliere    may 

.iemrketl  deformity  of  the 

tiod  neck-        The   head 

be   bent     foi^ward    or 

[turned  to  one    side.       It  is 

[UDelima   possible     to    ap> 

ate  the    projeetion    of 

'Wv  *>f     a      clisl<x*ated 

^rtebra   by     palpation    of 

h  posterior     wall      of    the 

[hnux.     At    the    junction 

t>f  the  dar^al    and     lumbar 

pm  tlie    deformity    in 

[IrKtriTedislocations  maybe 

[  fiile  marked.        X  here   may 

\  k  a  TCTT  pTom inen  t  projec- 

(m  of  one  or   more  of  the 

»pine9of  the  vertebrie,  eoni- 

laoDly  the  last  dorsal  or  the  first  limibar.    The  overlying  |nirts^  may  be  the  seat  of 

ivelling;  there  ixxsty  be  a  distinct  tumor  formed  in  the  skin  and  subcutaneous 


Fig.  13.  —  Forward  Di8locatio\'^  of  tru  Sixth  Cervical 
Vertebra.  No  spinal-cord  synsptoms,  (New  York  Hos- 
pital coll wti OIK     Service  t>f  Dr.  F,  H,  Markoe/) 
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tissues,  caused  bv  iutiltration  with  bloody  seniiiL  Crepitation  is  a  sign  whicli 
iiuiy  sometimes  l»e  oLservtfd  in  fractures  of  the  spinous  proeesses.  It  is  a  sign 
sometimes  observed  by  tlie  patient  himself  in  fractures  of  the  bodies  and  arches 
of  the  vertebne  ^vhen  lie  is  moved.  This  sign  is  rarely  observed  by  tlie  sur- 
geon, except  in  isolated  fractures  of  the  spinous  processes  or  of  the  lamina?. 
The  X-rays  are  sonietimes  a  very  useful  aid  in  the  diagnosis  of  fractures  and 

dislocations  of  the  rertebnr;  they  J 
are  es^jiecially  useful  in  locating  ■ 
Imllets  in  the  vicinity  of  the  spine^ 
or  in  detecting  the  presence  of  pro- 
jecting bony  fragments  which  may 
be  pressing  upon  the  cord.  In  the 
cervical  region  the  X-rays  are  par-B 
ticnlarly  useful,  since  it  is  pn«sible 
here  to  get  an  excellent  lateral 
view  of  the  spinal  column  with  I 
the  plate  quite  close  to  tlie  bones, 
(See  Fig  13.)  With  good  tech- 
nic  it  is  also  possible  to  get  satis- 
factory pictures  of  the  dorsal  and 
hmihar  vertebra?,  though  here  the 
difficulties  are  much  greater.  (See 
Fig*  l-t*)  Stereoscopic  pictures  of 
the  sfiiual  column  are  very  valu 
able  for  the  detection  of  the  pres- 
ence and  character  of  bt>ny  disr- 
placerneuts ;  for,  as  already  pointed 
•  ^nt  in  the  chapter  on  the  X-rays, 
I'coscopic  pictures,  even  if  not  of 
very  good  quality,  may  neverthe- 
less p:ive  a  more  correct  idea  of  the 
deformity  than  single  pictures 
showing  much  more  detaiL 

Ecchymosis    is    an    inconstant 

sign;    it    usually    apjiears    late,    if 

at    all,    and    is    only    frequent    in 

injuries    due    to    direct    violence. 

The    diagnostic    signs    of    fracture 

will  be  spoken  of  loore  particularly  imder  the  fractures  of  special  vertebra\ 

They   are   rarely   of   very   great   importance,    since   it   is   the    injury    to   the 

spinal  cord,  rather  than  to  the  bones,  whic4i  is  the  important  element  in  the 

case. 

Kemological  Focal  Sig^ns. — Tlie  signs  and  symptoms  due  to  the  injury  of  the 
cord  itself  are  more  important  and  more  relial^le  than  the  signs  of  iujury  to 


I 


Flo.  14. — Fracture  Dislocation  of  the  Last  Dor- 
sal Vkrtebeia.  Total  paraplegia  bnlrtw  the  wni?»t 
linej  parftlynia  of  the  WmJiItT  and  rcttuivK  The 
injury  was  coiriplicati'^d  by  a  niptiiirt*  of  Uw  qtiatl- 
ricops  extensor  tendon  upon  the  ri^^ht  si* if  and 
fractuff  of  both  bones  of  tlie  forrami  Tjpnn  the 
iUitue  side.  The  patient  develofwd  eystiti-^,  pye- 
litis and  heii->*ores  and  l:iad  pniMinionia,  (rmu  all 
of  which  injuries  urul  dneascs  he  dieti  nearly  one 
year  after  the  accident,  pyemic.  (Author's  aerv- 
ioe,  New  York  Hospital.)  ' 


IXJUKIES    Of    THE    SPINAL   COED 


29 


bones^  since  the  former  indicate  the  situation  of  tbe  injury  to  the  cord, 
wbUa  tbe  latter  merely  indicate  the  relatively  uiiiiiipjrtaut  injury  to  the  verte- 
hm^  and  the  two  may  not  coiueide  anatomically-  It  often  happens  that 
the  most  serious  injury  to  the  eord  is  situated  several  inches  ahove  or  below  the 
externally  apparent  injury  to  the  siiinal  column.  In  order  to  diagnosticate  the 
■naiomical  site  of  the  injury  to  the  cord  it  is  necessary  to  know  the  relations 
between  tbe  vertehne  and  the  several  segments  of  the  cord.  These  rehitions 
bare  already  been  mentioned  and  are  fully  indicated  in  Fig,  7.  The  important 
neuralogical  focal  signs  are:  paralysis  of  the  uuiseles,  anesthesia,  and  disturb- 
SDoes  of  the  reflexes, 

Paralytis. — As  already  indicated,  each  segment  of  the  spinal  cord  contains 
motor  nuclei  for  more  than  one  muscle,  and  no  single  segmcixt  contains  all  the 
noclei  for  any  muscle.  Thus,  each  muscle  is  represented  in  at  least  two  seg- 
meolBy  and  some  muscles  have  nuclei  in  a  nundier  of  segments.  These  facts  at 
mt^  serve  as  a  means  of  differentiation  between  injuries  of  a  spinal  segment 
ind  injuries  of  a  peripheral  nerve  (Bailey).  It  is  impossible  to  have  an  injury 
rf  the  spinal  cord  followed  hy  paralysis  of  one  single  muscle.  Several  muscles, 
or  groups  of  muscles,  are  always  involved.  On  the  otiier  hand,  the  division  of 
I  nerve  trunk  may  cause  paralysis  in  one  single  nuwcle,  and,  as  already  indi- 
cit4?d,  the  distribution  of  the  paralysis,  fiillowing  injuries  to  nerves,  is  quite 
different  from  that  following  injuries  to  sjiinal  segments.  The  following  table, 
repre:senting  approximately  the  distribution  of  the  several  spinal  segments  to 
different  groups  of  muscles  is  taken  from  Bailey*s  **  Diseases  of  the  Nervous 
Sviiem,''  etc. :  * 


jfe*tamt». 

Mutcles. 

S«Kaieiils. 

Miiades. 

1 

Tmpexiua. 

a  vi. 

Biceps, 

Stemomaatoid. 

Brachialis  anticus. 

Levator  aoguU  scapulse. 
Deep  muscles  of  neck. 

Pectoraliii  major  (clavieular  part). 

8<^rratua  maguua. 

Triceps  (?). 

Cir. 

Diaphragm. 

Extensors  of  wrist  and  fingera. 

Supra^inatus. 
Infraspinatus. 

Pronatora, 

Deltoid. 

C.  vii. 

Triceps. 

Biceps. 

Extensors  of  wrist  and  fingers. 

Supinator  longus. 

Flfxors  of  the  wrist  (?). 

Rhomboids, 

PriJiiators, 

Scaleoi. 

Pectoralis     major      (steroocoetal 
part). 

Ct. 

SHpTa«innatus. 
Inira^pinatua. 

Subscapularis. 

Latissimua  dorsi. 

Dvltoid. 

Teres  major- 

Eioepa. 

Supifiators. 

C.  viii. 

Flexors  of  wrist  and  fingers. 

F^eloralia  major  (claWcular  part). 

Interoastn. 

1 

Serratua  magnus. 

Exten^^rs  of  thumb  (7). 

1 

BhmihGids. 

1 

Snleiiu 

D.L 

Extensors  of  thumb. 

F 

BiBohialia  anticua. 

Interossei. 

Teres  minor. 

Thenar  and  liypo  thenar  muscles. 

*  Bailey,  he.  ciL,  p.  190. 
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Segments. 

Muscles. 

Segments. 

Muscles. 

D.  ii. 

Intercostals. 

L.  v-S.  i. 

Flexors  of  knee. 

Muscles  of  abdomen  and  back. 

Glutei. 

Erectors  of  the  spine. 

External  rotators  of  thigh. 
Long  flexors  of  foot  and  toes. 

L.  i. 

Abdominal  muscles. 

Peronei. 

Iliopsoas. 

S.  i-ii. 

Calf  muscles. 

Cremaster. 

Peronei. 

Sartorius. 

Small  muscles  of  foot. 
Erector  penis  (S.  ii,  Miiller). 

L.  ii-iii. 

Flexors  and  adductors  of  thigh. 
Sartorius  (?). 

S.  iii-iv. 

Perineal  muscles. 

Ejaculator  muscles  (8.  iii,  Miiller). 

Bladder. 

Rectum 

L.  iii-iv. 

Extensors  and  adductors  of  thigh. 

Abductors  of  the  thigh.                     | 

AVCV  wUXAi. 

Quadriceps  femoris. 

S.  V. 

Levator  ani. 

Tibialis  anticus. 

Sphincter  ani. 

As  already  stated,  the  paralysis  of  muscles  due  to  injury  of  their  motor 
nuclei  is  of  the  peripheral  neuron  type.  Severe  injuries  of  the  spinal  cord 
above  the  fourth  cervical  segment  are  immediately  fatal  from  paralysis  of  the 
phrenic  nerve  and  diaphragm. 

Anesthesia. — The  extent  and  character  of  the  anesthesia  furnish  the  most 
certain  data  for  the  focal  diagnosis  of  injuries  of  the  spinal  cord.  Complete 
destruction  of  any  segment  causes  total  anesthesia  of  all  parts  at  the  level  of 
and  below  that  segment.  The  construction  of  diagrams  indicating  the  sensory 
supply  of  the  integument  from  the  different  spinal  segments  has  occupied  many 
observers.  They  vary  some\Yhat  in  detail  on  account  of  the  practical  difficulties 
in  the  way  of  confirmation.  Autopsies  and  microscopical  examinations  of  the 
injured  cords,  together  with  careful  clinical  observances  upon  the  living  patient, 
are  rarely  complete,  and,  moreover,  the  functions  of  the  different  segments 
sometimes  overlap  a  little,  and,  furthermore,  the  lowermost  segments  of  the 
spinal  cord  are  crowded  into  a  very  small  space,  so  that  accurate  differentiation 
becomes  diflicult.  The  diagrams  elaborated  by  Seiffer  are  as  useful  as  any. 
They  are  represented  in  Fig.  10,  and  with  them  I  give  their  interpretation  as 
stated  by  Bailey. 

Bilateral  lesions  of  the  spinal  cord  above,  and  involving  the  fourth  cervical  seg- 
ment, are  immediately  fatal.  Consequently  the  limits  of  anesthesia  due  to  injury 
to  segments  above  the  fifth  is  obtained  from  one-sided  affections.  Anesthetic  areas 
of  these  regions  are  indicated  in  the  diagram.  Below  the  lower  boundary  of  the 
sensory  area,  supplied  by  the  fourth  cervical  segment,  the  cutaneous  surface  is 
divided  by  Seiffer's  scheme  into  districts.  The  lines  which  divide  these  districts 
form  the  basis  of  orientation  for  the  individual  segments.     These  lines  are: 


1.  The  neck-trunk  line. 
2  and  3.  The  axial  lines  of  the  arms 
(ventral  and  dorsal). 

4.  The  intermammillary  line. 

5.  The  xiphoid  line. 


6.  The  umbilical  line. 

7.  The  trunk-legs  line. 

8.  The  sacral  circle. 

9  and  10.  The  axial  lines  of  the  legs 
(ventral  and  dorsal). 
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The  Neck-trunk  Line. — In  front,  this  line  runs  across  the  chest,  chiefly  in  the 
5ect)nd  intercostal  space,  with  a  slight  convexity  downward.  It  passes  up  over  the 
u|)f)er  part  of  the  deltoid,  so  that  the  ventral  axial  line  of  the  arm  is  perpendicular 
to  it.  This  line  is  of  especial  importance  in  front,  as  there  it  constitutes  the  upper 
limit  of  anesthesia  in  lesions  of  no  fewer  than  five  segments — viz.,  C.  v,  vi,  vii,  viii, 
and  D.  i.  After  destruction  of  any  one  of  these  segments  the  upper  limit  of  anes- 
thesia in  front  is  always  the  same,  and  corresponds  with  the  neck-trunk  line. 
Diagnosis  as  to  which  of  these  five  segments  is  affected,  cannot  be  made  from  the 
trunk  anesthesia  in  front.  On  the  back  and  the  back  of  the  neck  the  sensory  dis- 
tribution of  the  above-mentioned  segments,  while  not  quite  so  uniform  as  on  the 
chest,  still  presents  only  slight  variations.  From  the  upper  part  of  the  deltoid  the 
neck-trunk  line  passes  backward,  and  then  splits  into  two  branches,  the  upper  one 
ascending  sharply  to  the  fifth  cervical  spinous  process,  the  other  branch  going  to 
the  spinous  process  of  the  seventh  cervical  vertebra.  The  line  before  its  division, 
and  its  lower  branch,  form  the  upper  boundary  of  the  second  dorsal  segment,  the 
lower  boundary  of  the  fourth  cervical  segment  being  formed  by  the  line  before  its 
division  and  by  its  upper  branch.  In  the  small  pjTamidal  space  included  by  the 
branches  of  the  lines  from  the  two  sides  are  to  be  found  the  sensory  supply  of  seg- 
ments C.  V,  vi,  vii,  viii,  and  D.  i.  Since  the  superior  limit  of  anesthesia  caused  by 
injury  to  any  of  these  segments  is  the  same  in  front,  and  since  it  varies  so  little 
behind,  diagnosis  as  to  the  particular  one  of  these  segments  aflEected  depends  upon 
the  distribution  of  anesthesia  in  the  arms. 

The  axial  lines  of  the  arms  give  the  key  to  the  differential  diagnosis  of  the  seg- 
mental functions  which  are  so  closely  packed  together  about  the  neck-trunk  line. 
These  lines  run  down  the  middle  of  the  arm,  one  on  the  ventral,  the  other  on  the 
dorsal  side.  The  part  of  the  cutaneous  surface  lying  external  or  radial  to  them 
is  gupp1ie<l  by  segments  C.  v,  vi,  and  vii;  that  lying  internal  or  ulnar  to  them, 
by  C.  viii  and  D.  i. 

The  fifth  cervical  segment  supplies  a  greave-shaped  area  on  the  outer  side  of 
the  upper  arm,  the  sixth  cervical  a  similar  area  on  the  outer  forearm.  The  first 
dorsal  segment  has  a  greave-shaped  area  along  the  ulnar  side  of  both  arm  and  fore- 
arm. Segments  C.  vii  and  viii  must  occupy  positions  midway  between  the  preced- 
ing. For  none  of  these  can  more  definite  boundaries  be  laid  down,  and  except  for 
the  general  line  of  division,  as  indicated  in  the  figure,  we  are  not  in  a  position  to 
give  tlie  segmental  supply  of  the  fingers. 

The  Inter  ma  mmillary  Line. — ^This  line,  extending  between  the  nipples,  marks 
the  boundary  between  the  fourth  and  fifth  dorsal  segments.  Parallel  to  it  and  pass- 
ing til  rough  the  tip  of  tlie  xiphoid  process,  is 

The  Xiphoid  Line, — Between  this  and  the  preceding  are  contained  segments  D. 
T  and  vi,  and  below  this  line  are  collected,  in  order  from  above  downward,  D.  vii, 
Tiii,  and  ix. 

The  umbilical  line,  passing  with  slight  undulation  around  the  body  at  the  level 
of  the  umbilicus,  is  about  the  level  of  D.  x.  The  remainder  of  the  dorsal  region  is 
wntained  between  it  and  the  next  line,  called 

The  Trunk-leg  Line. — This  line  in  front  corresponds  with  the  inguinal  fold. 
Behind,  it  runs  nearly  horizontal,  passing  back  below  the  crest  of  the  ilium.  It 
forms  the  natural  boundary  between  the  trunk  and  the  extremities,  and  marks  the 
end  of  the  dorsal  region  and  the  beginning  of  the  lumbar.     It  is  somewhat  analo- 


32 


INJURIES   OF   THE   SPINE   AND   SPINAL  CORD 


gous  to  the  neck-tnink  line  in  that  it,  in  the  middle  of  the  body  behind,  marks  the 
upper  limit  of  a  number  of  segments — ^viz.,  L.  i,  ii,  iii,  iv,  and  v,  and  S.  i  and  ii. 
These  segments,  with  the  exception  of  the  part  of  the  trunk-leg  line  mentioned,  have 
different  superior  boundaries,  and  are  also  to  be  further  differentiated  by  the  axial 
lines  of  the  lower  extremities. 

The  Axial  Lines  of  the  Lower  Extremities. — ^These  lines  are  similar  to  those  of 
the  upper  extremities,  except  that  they  do  not  run  in  the  middle  of  the  limb.  The 
dorsal  axial  line  begins  at  the  middle  line  of  the  body  in  the  anal  region,  passing 
down  the  back  of  the  leg  behind  the  internal  malleolus  to  the  inner  border  of  the 
foot.  The  ventral,  or  anterior  axial  line,  is  also  posterior  at  first.  Starting  from 
the  junction  of  the  middle  and  outer  third  of  the  trunk-legs  line,  it  passes  over  the 
middle  of  tlie  gluteal  region  down  the  back  of  the  thigh  to  just  above  the  knee.  It 
here  becomes  anterior,  descending  the  leg  in  a  slight  sacral  curve,  passing  beneath 
the  lower  border  of  the  patella,  gaining  the  tibial  ridge,  and  then  passing  to  the 
inner  border  of  the  foot,  about  the  base  of  the  great  toe. 

It  is  even  more  difficult  to  define  exact  sensory  areas  in  the  lower  extremities 
than  in  the  upper.  This  is  in  large  part  due  to  the  close  proximity  which  both 
lumbar  and  sacral  segments  have  to  each  other,  thereby  making  lesions  closely  con- 
fined to  one  segment  unusual. 

S.  i,  ii,  and  iii  occupy  the  posterior  part  of  the  lower  extremity  contained  be- 
tween the  axial  lines.  These  areas  are  measured  from  above  downward.  Thus  S. 
iii  has  its  superior  boundary  in  the  trunk-legs  line  and  in  the  boundaries  of  S.  iv 
and  V  (to  be  immediately  described).  Below  it  is  S.  ii.  Thus  both  of  these  are 
posterior,  except  that  S.  iii  supplies  the  anterior  part  of  the  genitals,  below  the  part 
supplied  by  L.  i.  S.  i  forms  the  transition  between  the  lumbar  and  sacral  regions. 
It  is  to  be  sought  on  the  sole  of  the  foot  (perhaps  somewhat  above  it  posteriorly), 
and  it  may  extend  outward  to  the  external  part  of  the  calf  of  the  leg.  L.  i,  ii,  iii, 
iv,  and  v  occupy  the  anterior  surface  of  the  lower  extremity,  the  anterior  axial  line 
dividing  L.  iv  from  L.  v  and  such  part  of  L.  i  as  may  reach  in  front.  Posteriorly, 
the  lumbar  segments  occupy  the  regions  not  occupied  by  the  sacral.  L.  v  probably 
has  a  representation  on  the  sole  of  the  foot. 

S.  iv  and  v  are  contained  in  a  saddle,  or  circle-shaped  area  of  somewhat  uncer- 
tain size,  situated  at  the  caudal  extremity  of  the  trunk. 

Beflexes. — The  changes  in  the  various  reflexes  after  injuries  of  the  spinal 
cord  have  been  sufficiently  indicated  elsewhere.  The  location  of  the  most  impor- 
tant reflexes  is  indicated  in  the  following  table  (Bailey,  p.  196)  : 


Segments. 

Reflexes. 

Seginenta. 

Reflexes. 

C.  v-vi. 

Biceps. 
Supinator  longu.s. 

D.  ix-xii. 
L.  i-ii. 

Abdominal. 
Cremasteric. 

C.  vi. 

Triceps. 

1  L.  ii-iii-iv. 

Knee-jerk. 

C.  vn-viii. 

Extension  of  wrist. 

L.  iv-v. 

Gluteal. 

D.  vii-ix. 

Epigastric. 

8.  i-iii. 

Foot  clonus. 
Babinski  (plantar). 

Sequanl  punilyiiis.  Sneli  injuries  oenir  as  the*  result  <if  stub  and  giiiishut 
wouiuls  of  the  cord,  and  occasirmiilly  t'rnin  niiliiinrv  I'nii-tnrps  in  tlit^  wrviciil 
■ad  dorsal  regidiis,  Ttie  svnii»tont8  art*  ii  emsjied  piiralvsis  of  motion  and 
itioti.     The  followin^^  brief  deseriptiun  is  qnuk'd  fnnii  Bailey: 

is  on  the  side  of  the  injury  paralysis  with  (usually)  increased  tendon 
Loss  of  muscular  sense  (sense  of  positiou).  Hypert-sthesia,  often  ]iigher 
the  anesthesia  of  the  op})osite  side.  On  tlie  oppoBile  side,  anesthesia.  The 
MMgsihtfi^ia  never  includes  the  sense  of  position.  It  is  frequently  also  elective,  t!ie 
piin  and  temperature  sense  being  alone  alTected,  tactile  sensibility  remaining  nor- 
miL  Then*  is  some  reason  to  suppose  that  unilateral  lesions  in  the  sacral,  and  pos- 
siMj  in  the  lower  lumbar  region,  give  a  slightly  differcut  picture.  Froju  a  case 
of  his  own  and  from  two  earlier  reported  cases,  Weisenberg  believes  that  in  these 
legions  a  one-sided  lesion  causes  disturbances  of  motion  and  sensation  in  the  hiwer 
4Stiemity«  external  genitalia,  and  perineum  on  tlie  same  i-ifle,  aiul  disturlmuees  of 
lensation  in  perineum  and  external  genitalia  on  the  opposite  side.  This  is  ex- 
pkined  by  the  sensory  fibers  of  the  pudenthd  plexus  decussating  l»>wer  down  than 
do  the  eeasory  fibers  for  the  liml*s.^ 

FRACTURES   AND   DISLOCATIONS   OF   THE    SPIWE 

As  already  stated,  fractures  of  The  %'ertobrje  are  rather  rare  injuries.  They 
ofcur  in  the  stalisties  of  Stinison  in  only  0.5  jier  cent  of  all  his  factures.  Among 
2tO  cases  cidlec'ted  by  Gurlt  there  were  178  fractures  in  the  cervical  region, 
IM  in  the  dorsal  region,  and  82  only  in  the  lumbar  region.  The  fractures 
the  cervical  region  were  much  the  most  fatal.  Amf»ng  the  l-U^  cases  of 
dure  and  dislocation  of  the  vertebni^  crillected  liv  WajLTuer  and  8tol|^*r  34, 
or  about  25  per  cent,  wore  in  the  cervical  region,  and  »>f  tliese  I  he  vcrt<Oine 
frui'lnre*!  were  the  third,  ten  times;  the  fifth,  tive  times;  the  sixlh,  ehven 
tiities ;  and  the  seventh,  ont^. 

lien  during  the  active  period  of  life  are  the  most  iVequont  victims.  These 
juries  are  rare  in  childhood  and  in  <tld  age  ami  less  fretiuent  in  women*  The 
iiee  of  the  vertebra'  are  the  parts  nujst  often  fractured.  In  the  upfier  cervical 
region  fractures  of  the  Iwrdy  are  less  frequent,  and  fracture  of  the  borly  occurs 
iritli  increasing  fre<pieney  from  the  nnddle  cervical  region  downward  to  the  lum- 
Itr  region.  In  the  last  nearly  all  fractures  arc  of  tlie  bodies.  In  the  cervical 
snd  npfier  dorsal  regions  more  tlum  one  vertfd>ra  is  coimnonly  fractured,  the  fre- 
quency of  fracture  of  nmre  than  one  vertebra  decreasing  from  al>ove  downward. 
Frar-tures  of  the  bmlies  of  the  ver!el»ra*  rnay  \>e  iuenmplete;  the  body  may  lie 
broken  into  several  fragments,  or  not  infrequeutlyj  crushed.  Fractures  of  the 
^iinous  proce-sses  occur  most  often  in  the  cervical  region  ami  in  the  dorsal 
rEfioo;  a  small  proportion  only  in  the  lumbar  region.     The  fracture  may  occur 


*  Bailey,  loc.  cit.,  pp.  l^fi,  l'.»7. 
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alone  or  be  associated  with  fracture  of  the  body  of  a  vertebra  above  it,  or  below 
it.  Fractures  of  the  transverse  or  articular  j^rocesses  are  rare,  except  in  com- 
bination with  fractures  of  other  portions  of  the  bones.  The  intervertebral  discs, 
the  other  ligaments,  and  the  muscles  and  tendons  may  also  be  torn  in  fractures 
of  the  vertebrae. 

Fractures  in  the  Cervical  Begion. — The  most  frequent  cause  of  fractures  in 
the  cervical  region  is  sudden  forcible  flexion  of  the  neck.  Such  may  be  caused 
by  falls  upon  the  head  or  by  direct  violence  to  the  neck  itself.  The  body  of  the 
vertebra  is  most  often  broken  and  the  fractures  are  frequently  associated  w^ith 
dislocation.  Dislocations  may  also  occur  w^ithout  fracture.  In  fractures  of 
the  cervical  region  by  direct  violence  the  signs  of  contusion  and  laceration  of 
the  soft  parts  are  frequently  present.  ^Mobility  and  crepitation  are  more  apt  to 
be  present  than  in  fractures  lower  down.  In  tliese  cases  movements  of  the 
patient  are  very  apt  to  be  followed  by  increased  injury  to  the  cord.  !Malposi- 
tion  of  the  head  and  neck  are  often  noticeable,  as  already  stated ;  the  head  may 
be  bent  forward  or  twisted  to  one  side.  Cerebral  concussion  is  often  marked  in 
these  cases,  and  the  patients  are  often  unconscious  for  some  time  after  the  acci- 
dent. A  group  of  symptoms  peculiar  to  injuries  of  the  cervical  cord  are  those 
due  to  paralysis  of  the  cervical  sympathetic.  They  are  contraction  of  the  pupil 
of  the  eye,  sinking  in  of  the  eyeball,  narrowing  of  the  palpebral  fissure,  flushing 
of  the  face,  and  loss  of  the  cilio-spinal  reflex — that  is  to  say,  dilatation  of  the 
pupil  from  irritating  tlie  skin  of  the  neck  over  the  upi)er  third  of  the  stemo- 
mastoid  muscle  or  just  below  that  point.  When  the  lesion  involves  both  sides  of 
the  cord  the  sympathetic  symptoms  are  very  marked.  Severe  lesions  in  this 
region  are  almost  uniformly  fatal  at  an  early  period.  In  some  cases,  as  in  cer- 
tain fractures  of  the  atlas  and  axis,  death  is  instantaneous  from  compression  of 
the  medulla,  and  yet  such  is  not  always  the  case.  For  examjile,  Ourlt  (quote<l 
by  Stimson)^  collected  eleven  cases  in  which  the  nature  of  the  injury  was 
confirmed  by  aut()])sv.  Of  these,  death  was  instantaneous  in  only  two,  and  in 
two  more  within  an  hour.  In  the  others  the  patients  lived  for  a  number  of 
days.  In  one  the  patient  received  an  injury  of  the  neck  and  walked  home  with- 
out symptoms  of  paralysis.  Death  took  place  on  the  eleventh  day,  probably  as 
the  result  of  some  movement  which  caused  an  additional  injury  to  the  cord. 
In  the  cases  collected  by  Gurlt  of  fractures  of  the  atlas  and  axis,  in  those  who 
lived  long  enough  for  the  symptoms  to  be  studied,  there  was  complete  paralysis 
of  all  the  parts  below  the  fracture  in  some,  partial  paralysis  in  others.  Pain 
was  complained  of  in  the  back  of  the  neck  in  several.  In  nearly  all  the  neck  was 
rigid.  In  none  was  there  a  recognizable  deformity,  exce])t  in  one  where  the 
head  fell  forward  u])on  the  chest.  It  is,  therefore,  impossible  in  these  cases  to 
differentiate  between  fracture  and  dislocation,  since  the  same  train  of  s\inptoms 
is  common  to  both.  As  already  stated,  severe  lesions  above  the  fourth  cer\'ical 
segment  are  always  immediately  fatal.     In  fractures  of  the  fifth  cervical  seg- 


*  L.  A.  Stinison,  loc.  cit,  p.  149. 
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-i.  e.,  the  fourth  cervical  vtTiebra — atrd  beluw  where  the  lesion  is  severe 
di«itribiitinn  of  tlie  paralysis  and  the  attitiides  of  rlie  patients  ai'e  qnite 
character  is!  ie  iiiid  i>er!nit  a  fairly  aecurate  localization.  They  aT*e  thus  epito- 
mijsed  by  Bailey.* 

Fifth  Ceri'ical  St*(fmt*ni  (Funrth  CtTviral  Vfriibra). — Paralyj^iii  of  all  ex- 
tremities, exei*pl  perhaps  scapula  inus^^-leH.  Put  rent  can  slirug  shoulders!.  Brcath- 
ing  diaphraginatie.     Anestheisia  froni   second   intercostal   space,   including   all   of 

Sfiih  Cervical  Segment  (Fiflh  Cervira!  Virtrhra). — ^The  hieepn,  the  supinator 
long?U5  and  brevis,  the  Ijraehialis  anticus,  and  tlie  deltoid  esca|>e  complete  paralysis. 
The  patient  can  flex  forearm  and  raiR*  arm»  and  lies  with  forennn  nnd  hands  Blighily 
leXHi,  with  tlie  upfH'r  arms  slightly  ahductcd  and  rotated  from  the  trunk.  Anes* 
the<ia  the  wiine  a*^  in  fifth-segment  injury,  except  tlmt  the  nidinl  side  i^i'  tlic  arm 
b  not  invohiHl. 

Srrrnth  Cerviral  Segment  (Fifth  Crrvual  Vniehra). — The  triceps  is  not  ox* 
im*ively    paralyzed,  neither  are  fironatnr.^   of  aniu     The  patient,  therefore,  can 
eiteDd  anil   rotate  forearm.     The  arms  lie 
lolibtl  an  tlie  chest.     Distribution  of  am?s- 

J^m   not    to   he  ah*iohitcdy   dilTercJitiated 

^fclBi  that  of  <'.  vL 


A 


ftia.  IS, — ^A?«t9nnn»iA   i'^  4  Ca.'^k  of  FnAcrURE  of 

THE    CtMttrjil.    VluHTtinR.E,    WITH    JVJIKY    T*l    TUB 

flittimi  CcmicAJ.  Skoment*     (HatU\v,) 


Flo,  1<7. — Fractijre  Deslocation  of  the 
BciNK  IN  Tilt;  Lowmi  T>ofi«AL  Rkgion;  no 
Coitr*  Symptoms.     (Svw  Ytirk  HnfipltuL) 


Eighth  Ctfvical  Segment  (Sixth  and  Screnth  Crrvintt  Vertetn'ie), — Paralysis 
timrieil  to  below  ell»ow;  parts  of  fingers  only;  posRilily,  n!sn,  of  lingers  and  wrist. 
Aor^theHia  rn  ulnar  di^triljution.     {See  Fig.  15.) 

Fir*t  Dorsal  Segment  (SeventJi  Cervical  VfHt'hrfi), — Paralysis  both  motor  and 

*  Bailey,  he,  cit.,  pp.  201,  202, 
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Bi"ii}=ior}',  that  (jf  ulnar-nt^rve  tlislrilmliiHK     ^Hirsc  ilisJrihulKnis  rviui'stnl  ihi?  gevemi 
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more  ta-seft  Horia* 

wanting  on  one  or  both  eides,  Hie  motor  pamlyi^b  h  usually  tnore  marked  on  one 
side  than  on  tlic  otlior.  One  arm  may  retain  considerable  power.  Paralysi?  of  ■ 
botJi  arms,  without  involvement  of  the  legs,  h  charaet eristic  rather  of  primary  f 
homatoniyelia  than  of  fracture.  Tlie  tyj>e  of  spinal  beniip!egia  ib  sometimes  oh- 
iserved.  In  one  ease  f|uoted  by  Bailey,  bxalized  motor  paralypis  was  wanting,  though 
anestlie?sia  was  present.  In  general,  the  fewer  and  less  marked  tlie  symptoms  the 
t>etter  the  prognosis.  If  the  knee-jerks  «re  prei^erved  and  the  patient  retains  control 
over  bis  bladder,  the  prognosis  is  mueli  more  favorable. 


Dorsal  Lesions. — In  this  region  are  inehided  the  portions  of  the  spinal  cord 
from  the  strund  Uirough  the  twelfth  dnrsal  segnienL  This  portion  of  the  cord 
is  jirotccted  hy  the  tirst  ten  dorsal  vertehne.  In  tliis  regiim  the  fraetures  almost 
always  invfdvo  tlie  htMlies  of  the  vertehnr,  and  the  external  deformitjj  or  kyplios, 
is  usually   marked.     Fractures  of  this  region  result  from  s^ncre  degrees  of 

direet  violence.  The  curd 
is  never  inj  tired  without 
injury  to  the  iHincs.  The 
lesicms  to  the  cord  are  apt 
to  hi'  severe.  Frequently 
t!ie  curil  is  conipresM'd  or 
crushed  hy  I  lie  displaced 
vertehnr.  Fractures  in  this 
region  are  less  frequent 
thiui  in  the  cervical  region; 
in  GnrltVs  cases  71  nut  of 
2  7*1.  The  prognosis  is 
rather  liefter  than  in  in* 
juries  of  the  cervical  re* 
gif'U,  tli*nigli  not  nnieh, 
Thr  ]taralyHis  has  no  sjKH-ial 
characters  which  have  not 
alrcad3^  been  mentioned, 
but,  as  already  stated,  tlie 
injuries  are  apt  to  bo  fnhib 

Lumbosacral  and  Cauda 
Equina  Lesions. — Injuries  to 
this  region  interfere  with  the 
movements  and  sensibilities 
of  the  legs  and  with  the  func- 
tions of  the  bladder,  rectum, 

Fig.  17.— FHACTrRf:  DiSLOcATtox  oftiieSi'ine  IN  thf:  LowKU        j^j^J     ^f     ^j^g     sexual     or^mns. 
Doh.halReoion;  NO  CnitnHvM PTOSIS.     View  fmiii  bihintl  of        '  \  .    '^      *" 

tli*^  Hamp  mso  lis  sUowti  m  Fig.  If*.    {New  Yui  k  Uur^pital       ^  ^^^    lunihopacral     region    of 
coUeetlou.)  the    cord    extends    frou^    the 
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ant.  l»l.  fUsumva 


li,  XU. 


trpfurr  border  of  the  eleventli  dorsal  vertebra  to  the  lower  border  of  the  first  liin> 
Mr.  It  is  divided  into  five  lumbar  ami  five  sacral  ^egojonts,  eadi  segitiuiit 
^^iing  off  a  pair  af  nerve  roots,  wlik-h  go  to  forai  the  cauda  o<jnina,  and  the  hist 
mrti  giving  off  also  the  coeeygeal  nerve.  The  tliree  lower  saerftl  ise^^ineiits  ore 
tiUrt!  the  vomus  mfdullaris.  The  important 
ftinciiooB  "  d  over  by  the  lumbosacral 

ford  are  i    into   small   eomparts,   the 

mtine  leng'th  of  all  ten  segments  not  exceed- 
and  a  half  or  four  inelie^.  Tiie 
iina  is  much  longer.  Tlie  rc»<jts  of 
\\iv  Inmtiair  and  garral  segments  whicli  make 
it  up  extend  directly  downward  from  tbeir 
'•rrinfiS  I  he  lower  the  root  the  more  internal 
\{^  sitiialion-  (See  Fig.  18.)  Ttiey 
ir  .M  the  dura  opp<j^ile  the  t«ame  intervcrte- 
bnil  atnl  sacral  fonnnlna  by  which  they 
emerge  fnim  the  spinal  conl.  From  the  lirj^t 
NiuihaT  nerve  beliind  the  eleventh  dorsal  ver- 
t?lin  to  the  f^pace  between  tlie  sacral  and  eoc- 
t'Ti,  where  the  cix*eygeal  nerve  emerges?,  ia  a 
iliftanre  of  from  eight  to  ten  ineheis.  No 
«n^b  nerve  root  is  so  long  as  this,  hut  the 
facral  ro<ita  have  a  course  in  the  spinal  enual 
of  from  five  to  t^ix  inches.  The  cauda  is  cov- 
€vA  tliroughout  by  the  dura,  Tlie  roots 
viikli  eoni|iose  it  have  diiilinct  motor  and 
misoTj  functions,  ai?  the  union  of  theui  ti» 
form  mixed  ner%e8  takes  place  outside  of  t!ie 
dura  where  also,  on  tiie  sensory  root,  before 
iu  utiioti  with  the  motor,  posterior  ganglion 
i»  ^iinati'd.  The  cauda  com|»letely  envelops 
r^.  .^ird,  90  that  no  injury  to  the  hunhofiacral 

i^.  can  ociciir  wnthout  an  accompanying 
^  to  the  cauda,  but  the  cauda,  below  the 

I  nation    of    the   cord^    may    be    injured 

•iune,     la  such  c«ses,  from  focal  signs  abme, 

'  ♦'   impf>s*ihle  to  determine   whether 

*    is(  to  cord  or  to  roots. 

Tt»  diagno^i*  of  injuries  in  this  region 

thtlfi  quite  diflkult.    The  legions  arc  fre- 

t  fOxA  ujnially  severe*  More  than  ludf  of 
all  fractures  and  dis^locations  of  the  spine 
take  place  below  the  tenth  dorsal  vertebra. 
The  tertehr*  ino?t  often  involved  iire  the 
hit  two  dorsal  and  the  first  luiid>ar.  In- 
|aiy  of  tbe«?  three  give  mixed  vi^y*\  find 
aaodft  legions.  Lower  down,  pure  cauda 
laooQs  ooctir* 


R«ii 


lilum  tt^rtiiinii]'*^ 


N.  Coccygel. 


Fro.    18. — DlAGHAM    OF     THE     LUMBOSACRAL 

Rkcjion   of   TifE   Shin  Ah   Tord   and    of 

1K7HA.      <>ii*MiaK  natuTttl  wiAf.      (Hxiilcy, 
after  Van  Lluhucttjn.) 


INJURIES    OF    TUK    SPINE    AND    SPINAL   (H>KD 

1'liise  injuyics  vv6\\\t  fr<nii  extreme  violence.     Men   diiriug  tlie  active  perir 
of  life  are  usJually  tlie  victims.     The  horlics  of  the  vertebra^  are  the  parte  usual 


Flu,  I'J, — Ui  it  I  KAiii  in    or  riiE  Tkmh  and  1  ]lkvi  \  i  ii  iJnitssL  VEitTt-uiLi:,  M.vhk 

I'LACJiiMiiNT,  CtiMPLkiTE  Crush  OF  Tilt:  Ck>UD.     (Ncvv  York  Hot^pital  Mtuicuiii.) 


L'Li* 


fracture*]^  and   ili^iloeatioiis  are   lre<iuently  obsieived   lo;^cllier  willi  fniiline.     The 
deformity  uf  the  back  is  marivcd.     The  chief  ohjcel  iti  diaguosi.s  is  to  determine    I 


A 


Flo,  20. — ^iVsKHTitK^iA  IN  A  Ca!**:  of  FiiAc^riMiK  OK  TiiK  Twelfth  Doiti*AL  Vkbtkhua.     (After  Jiuik'v.) 
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viietJtcr  the  eauila  or  the  cord  are  solely  or  chiefly  afftH.'liHL  lu  cauda  injuries 
alcoe  iJie  prognosis  is  much  better.  The  foUowing  diagnostic  poiots  are  of  value: 
If  the  coitipretsston  h  at  or  lielosv  the  seenud  litn!l>ar  vertel»ra,  the  lesion  is  of  the 
ttuda  only.  Conl  lesions  are  ujiually  pninUs.^,  Cauda  lesions,  though  piiinless  at 
first,  arc  »pi  to  be  followed  by  sharp  pains  down  the  legs  when  funetion  begins  to 
f^nni*  In  i^auda  lesions  the  anesthesia  is  nicire  widespread,  more  irregnhir,  and 
li«e  jtrofouiid   than  in  lesions  of  the  cord.     Involuntary  twitchings  of  the  miiseles 


Fwa.  21, — Old  FRAcrtrKE  of  tiik  First  Lx^mhar  Vkrteuha  with  Crushing  of  the  Boi>y. 

(Now  Yt»rk  Hospital  Museum.) 

i^  cUaTaeteristic  of  cord  lesions,  antl  atropliy  is  more  prurmunre'l  in  these  than  in 
ihofe  of  the  cauda*  The  course  of  the  case  may  throw  some  liglit  on  diagnosis. 
As  in  other  injurieg  of  the  cord,  the  early  symT>totns  do  not  necessarily  represent 
llie  extent  of  the  permanent  damage.  For  example,  an  injury  to  the  eonus,  in 
iddition  to  the  paralysis  of  tlie  bladder  and  rectuni  and  the  anesthesia  charaeter- 
'  nnus  lesions,  may  present  a  general  weakness  of  the  legs,  diminution  of 
.  and  scattered  areas  of  anesthesia  in  the  legs,  Tn  the  course  of  a  few 
diyg  these  latter  symptoms,  indicating  injury  to  the  cauda,  may  greatly  impirovc 
or  p8S8  away  entirely,  leaving  the  conua  symptoms  alone  as  permanencies. 

Fractures  of  the  sacrum  or  of  the  pelvis  may  cause  symptoms  suggestive  of 
intervertebral  lesions.  Thus,  a  frac  tun*  of  the  sacruin  mjiy  compress  the  roots 
gotiig  to  form  the  aacial  plexus,  or  compression  or  traction  of  the  sciatic  may  cause 


1 


40 


INJURIES    OF   THE    SPINE   AND    SPINAL   CORD 


paralysis  of  that  nerve.  The  latter  diagnosis  presents  no  difficulties.  In  the  for- 
mer the  surgical  examination  of  the  bones,  external  and  by  rectum,  and  the  fre- 
quently unilateral  character  of  the  symptoms,  are  usually  sufficient  to  prevent  con- 
fusion. From  the  charts  on  motor  and  sensory  localization  the  symptoms  of  injury 
to  the  lumbar  and  sacral  segments  can  readily  be  deduced.  In  injury  to  the  upper 
half  of  the  lumbar  cord  there  is  complete  paraplegia.  This  may  be  produced  by 
fracture  dislocation  of  the  tenth  and  eleventh,  or  eleventh  and  twelfth  dorsal  ver- 
tebra*, or  by  fracture  of  the  twelfth  dorsal  vertebra.     (See  Fig.  20.)     In  injury 


A.  Second  lumbar  segment. 


B.  Third  lumbar  segment. 


C.  Fifth  lumbar  segment.  D.  First  sacral  segment. 

Fig.  22. — Anesthksia  in  Lesions  of  tiik  Lumbosacral  Region.     (Bailey,  after  MuUcr.) 


to  the  lower  half  of  the  lumbar  region  of  the  cord  senFiil)ility  is  preserved  on  the 
anterior  aspect  of  the  thigh,  and  the  adductors  and  quadriceps  are  only  partially 
])aralyzed  or  not  paralyzed  at  all.  The  knee-jerk  is  not  lost  if  the  lesion  is  below 
the  second,  third,  and  fourth  segments,  and  if  the  roots  from  these  segments  are 
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not  affected.     Rare  eases  of  conus  or  cauda  lesions  have  been  reported,  in  which, 
with  absent  knee-jerk,  there  was  a  foot  clonus. 

Fractures  and  dislocations  of  the  first  and  second  lumbar  vertebraB  are  the 
ones  usually  responsible  for  sacral  lesions.  Injury  of  the  two  upper  sacral  segments 
gives  the  anesthesia  and  paralysis  indicated  on  the  charts,  without  loss  of  knee-jerk. 


C.  Fourth  sacral  segment. 
Fig.  23. — Anesthesia  in  Lesions  of  the  Lumbosacral  Region.     (Bailey,  after  Miiller.) 

provided  the  lumbar  roots  are  not  affected.  (Sec  Figs.  22,  23.)  These  two  seg- 
Eents  have  been  termed  the  epiconus.  Injury  of  it  causes  paralysis,  especially 
pronounced  in  the  peronei  muscles. 

Pure  conus  lesions  are  characterized  by  lack  of  paralysis  of  the  limbs,  by  paral- 
yi«  of  the  bladder  and  rectum,  a  saddle-shaped  area  of  anesthesia  over  the  but- 
tocb,  with  anesthesia  of  the  penis  and  scrotum.  In  all  pure  sacral  lesions  the  tes- 
ticTilar  sensation  is  retained,  as  the  testicle  receives  its  sensory  innervation  from 
the  lumbar  plexus. 
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The  center  for  erection  being  in  the  second  sacral  segment,  and  that  of  ejacu- 
lation in  the  third  sacral,  if  the  lesion  is  below  these  segments,  procreation  is 
possible.^ 

Prognosis  in  Fractures  of  the  Spine.^As  already  stated,  in  about  one  third  of 
the  injuries  to  the  spinal  coluum  the  cord  escapes.  In  these  the  prognosis  is  the 
same  as  in  any  other  fracture.  The  prognosis  of  severe  total  transverse  lesions 
of  the  cord,  except  in  the  lowest  soginerits,  is  absolutely  bad.  Death  occurs  from 
the  complications  already  nienticmed  sooner  or  later.  It  is,  however,  extremely 
difficult  to  differentiate  total  from  partial  lesions  immediately  after  the  acci- 
dent. In  many  cases,  though  the  symptoms  may  indicate  a  total  lesion  at  first, 
considerable  improvement  may  take  place  as  time  goes  on,  showing  that  some 
portion  of  the  cord  has  escaped  destruction.  In  a  general  way,  the  fewer  and 
less  marked  the  symptoms  the  better  the  prognosis.  A  very  favorable  sign  is 
])reservation  of  the  control  of  the  bladder.  Preservation  of  sensation  indicates 
a  j)artial  lesion,  as  d(x»8  also  the  presence  of  only  partial  motor  paralysis.  Old 
age,  alcoholism,  and  other  general  depressing  conditions  render  the  prognosis 
worse  here,  as  in  other  injuries.  The  sooner  the  symptoms  begin  to  improve 
after  the  accident  the  more  likely  it  is  that  the  patient  will  survive  and  con- 
tinue to  improve.  Bailey  states  that,  as  a  general  rule,  if  the  patient  is  to 
make  a  relatively  good  recovery,  indications  of  it  are  apparent  within  two  weeks 
after  the  accident.  Once  improvement  has  commenced,  it  may  go  indefinitely 
for  years.  With  the  same  amount  of  injury,  the  higher  placed  the  lesion  the 
M'orse  tlie  prognosis.  Severe  injuries  of  the  cervical  region  and  in  the  upper 
dorsal  region  are  usually  fatal  within  a  short  time.  In  rare  cases,  however, 
severe  injuries  of  the  cervical  region  may  survive  for  a  long  time.  In  many 
cases  of  injury  to  the  cervical  region  it  is  apparent  from  the  first  that  the 
destruction  of  the  cord  is  not  extensive.  Such  patients  may  recover  quite  rap- 
idly, though  some  weakness  is  aj)t  to  l)e  left,  notably  in  the  upper  extremities. 
Bailey  considers  that  less  improvement  follows  injuries  in  the  dorsal  region 
than  in  any  other,  and  that,  though  these  patients  may  live  for  a  considerable 
time,  they  are  ai)t  to  die  sooner  or  later  of  infection  of  the  genito-urinary  tract 
from  bed-sores,  etc. 

The  statistical  records  of  various  observers  in  regard  to  the  prognosis  of 
fractures  of  the  spine  indicate  that  these  injuries  are  ahvays  serious  when  the 
spinal  cord  is  involved.  Thus,  of  44  cases  received  at  the  Hudson  Street  Hos- 
pital 25  died ;  in  8  cases  the  patients  passed  from  observation  and  the  ultimate 
outcome  was  unknown,  0  left  the  hospital  improved,  and  2  only  were  cured 
(P.  R.  Bolton,  quoted  by  Bailey).  In  Gurlt's  statistics,  of  270  cases  there  was 
a  mortality  of  80  ])er  cent,  and  in  Burrell's  82  cases  a  mortality  of  78  per 
cent.  Among  his  cases  there  were  22  per  cent  who  survived.  In  one  half  of 
these  the  patients  were  able  to  resume  work.     To  what  extent  the  mortality  is 

»  B:iiIoy,  loc.  cit.,  pp.  208-212.  The  above  paragraphs  are  partly  quoted  and  partly  adapted 
from  Bailey. 
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diminished  and  the  prognosis  improved  by  operation  it  is  difficult  to  say,  since 
many  unsueeessfid  operations  are  not  reported  and  at  tlie  present  time  very  few 
serious  cases  are  operated  upon  at  all,  the  operated  cases  being  now  very  care- 
fully selected.  Among  1G7  operated  cases  collected  by  Chipault  only  21.5  per 
cent  recovered  or  improved.  In  56  cases  collected  by  Tborburn  the  mortality 
was  67.8  per  cent  The  improvement  observed  in  some  of  the  oj)erated  cases 
would  probably  have  occurred  had  the  ojieration  been  omitted.  The  only  object 
accomplished  by  operation,  and  that  in  exceptional  cases,  is  the  relief  of  pressure. 

Injuries  to  the  cauda  equina,  while  less  serious  than  injuries  of  the  cord,  are 
not  infrequently  fatal  in  the  end,  and  though  many  cases  imj)rove,  in  others  a 
portion  of  the  disability  remains  j)ermanent.  The  chances  of  improvement  are 
increased  by  operation  in  these  cases.  It  is  rare  indeed,  however,  that  injuries 
of  die  spinal  cord  are  so  completely  recovered  from  that  the  patient  is  as  well 
off  as  he  was  before  the  accident. 

Diilocations  of  the  Spine. — Many  dislocations  of  the  sj)ine  arc  associated 
with  fracture.  Indeed,  pure  dislocations  are  almost  confined  to  the  cervical 
region.  The  fourth,  fifth,  and  sixth  cervical  vertebra?  are  the  ones  most  often 
di?.located.  As  in  cases  of  fracture,  dislocations  arc  commonly  due  to  a  forced 
flexion  of  the  neck,  occasionally  to  forcible  abduction  or  rotation,  rarely  to 
extension.  The  force  usually  acts  indirectly,  as  in  falls  upon  the  head  or  upon 
the  buttocks.  Occasionally  the  violence  is  direct  and  acts  immediately  upon  tlie 
di<locate<l  vertebnv.  Dislocations  from  muscular  action  are  extremely  rare. 
Spontaneous  dislocation  of  the  vertebnc  may  occur  from  disease  involving 
destruction  of  the  bodies  of  the  vertebne  and  the  retaining  ligamentous  struc- 
tures. 

Varikties  of  Dislocation. — Unilateral  Dislocalion  Forward. — Tlie  mech- 

aLnL^nl  of  this  form  of  dislocation  is  that  the  Iowxt  articular  process  upon  one 

side  is  raised  by  lateral  flexion  and  then  lifted  over  the  articular  process  below 

it  by  rotation.     The  intervertebral  disc  may  be  partly  torn  or  remain  nearly 

intact.    If  the  violence  continues,  a  rarer  form  of  dislocation  may  be  produced — 

the   so-called   bilateral  dislocation  in  opposite  directions;   i.e.,   one   articular 

prticess  is  dislocated  forward,  the  other  backward.     Bilateral  dislocation  for- 

ward  is  accompanied  by  rupture  of  the  intervertebral  disc  in  nearly  all  cases. 

It  occurs  from  violent  flexion  of  the  neck,  so  that  the  articular  processes  of  the 

upper  vertebrjp  are  caused  to  slip  over  and  in  front  of  the  processes  of  the  verte- 

brsp  below  after  the  restraining  ligaments  have  been  torn  across.     The  upper 

vertebra  slips  forward  and  its  dislocated  articular  processes  sink  into  the  notch 

in  front  of  the  processes  of  the  lower  vertebra.     These  dislocations  are  usually 

folhiwed  by  marked  forward  flexion  of  the  head  upon  the  chest.     Distortion,  or 

diajfta-sisy  of  the  spine  occurs,  as  already  stated,  for  the  most  part  in  the  lower 

rtrvieal  region  at  or  about  the  level  of  the  fifth  and  sixth  cervical  vertebnr. 

There  is  no  actual  dislocation,  or,  if  such  has  occurred,  the  bones  slip  back  into 

place.    The  cord  is  injured  by  traction  in  its  long  axis,  and  the  resulting  lesion 

to  tlie  cord  is  coiunionly  hemorrhage   (primary  hematomyelia).     Dislocations 
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in  the  dorsal  and  lumbar  regions  not  associated  with  fractures  are  rare.  More 
than  one  half  of  the  observed  cases  have  l)een  dislocatloiis  of  the  twelfth  dorsal 
vertebra.  Among  the  most  important  and  fatal  dislocations  is  dislocation  of 
the  atlas  from  the  axis.  It  is  most  commonly  an  incom])lete  bilateral  dis- 
location forward.  Such  dislocations  can  only  occur  after  rupture  of  the 
transverse  ligaments,  fracture  of  the  odontoid  process,  or  after  slipping  of  the 
odontoid  process  beneath  the  transverse  ligaments  after  the  check  ligaments  have 
been  torn.  Such  dislocations  may  be  produced  by  falls  or  blows  u}X)n  the 
head.  They  are  occasionally  observed  from  hanging.  In  most  cases  the  cord 
is  crushed  and  death  is  immediate.  In  a  few  no  cord  symptouis  have  followed, 
and  the  patient  may  live  for  many  years,  although  marked  flexion  of  the  head 
exists  as  a  deformity  and  is  usually  accompanied  by  some  stiffness  and  pain. 
In  some  cases  the  odontoid  i)r(X'ess  is  fractured  and  is  displaced  forward  along 
with  the  dislocated  atlas.  In  these  cases  the  danger  of  fatal  compression  of  the 
cord  is  diminished. 

Symptoms  ajcd  Diagnosis  of  Dislocations  of  the  Vertebr.tc. — It  is  to 
be  borne  in  mind  that  nearly  all  pure  dislocations  occur  in  the  cervical  region. 
The  cord  symptoms  are  the  same  as  those  produced  by  fracture.  The  symptoms 
referable  to  the  injury  of  the  bones  are  local  pain  and  tenderness,  pain  upon 
active  and  passive  motion.  The  spine  is  usually  held  rigid.  The  most  certain 
aid  in  diagnosis  is  an  X-ray  picture  or,  preferably,  stereoscopic  X-ray  pictures 
of  the  injured  spine. 

Deformity  of  a  more  or  less  characteristic  kind  may  be  recognized.  In  uni- 
lateral dislocations  forward  the  neck  may  be  abducted  toward  either  side.  In 
forward  dislocation  of  the  atlas  upon  the  axis  a  prominence  may  sometimes  be 
felt  at  the  back  of  the  neck,  formed  by  the  spinous  process  of  the  axis.  Palpa- 
tion in  the  pharynx  permits  one  to  feel  the  projecting  anterior  arch  of  the  atlas. 
Where  the  dislocation  is  incomplete  and  the  inferior  articular  process  of  the 
upper  vertebne  rests  upon  and  not  in  front  of  the  one  below  the  neck  is  bent 
toward  the  sound  side.  Kocher  and  Wagner  l)elieve  that  in  complete  unilateral 
dislocations  the  flexion  is  toward  the  injured  side.  Some  other  authorities 
believe  that  it  is  in  the  opposite  direction.  The  face  is  usually  rotated  toward 
the  sound  side.  In  complete  dislocations  the  head,  as  stated,  is  rigid.  In  incom- 
plete dislocations  motion  is  possible,  though  painful.  The  spinous  processes  in 
complete  dislocaticms  are  rot4ited  toward  the  injured  side.  It  is,  however,  only 
possil)le  to  feel  that  of  the  axis  and  of  the  two  or  three  lower  cervical  vertebrae 
The  transverse  ])rocess  on  the  injured  side  is  prominent  in  front,  as  well  as  the 
corresponding  half  of  the  lx)dy  of  the  vertebra.  The  transverse  processes  can  be 
palpated  in  the  lower  part  of  the  neck  from  the  front.  The  bodies  of  the  upper 
three  cervical  vertebra*  can  \yc  ])a]])at(Hl  in  the  pharynx.  In  bilateral  dislocations 
forward  the  s;yTnptoms  vary  greatly.  The  head  may  be  l)ent  forward  and  the 
spinous  processes  of  the  vertelmr  below  the  one  dislocated  may  be  prominent  at 
the  back  of  the  neck.  In  other  cases  the  head  is  bent  backward  or  to  one  or  the 
other  side.     The  variations  in  position  of  the  head  and  neck  api)ear  to  dc- 
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jiml  ill  ]iart  ii[KiU  the  iMwitiou  of  the  ilislucated  bum*,  in  i)art  iij)on  tlic  direc- 
tion of  the  dislocation,  partly  upon  nniseular  8j)a8m  or  its  absence,  and  partly 
upon  the  presence  or  absence  of  associated  fracture.  The  occurrence  of  bilateral 
dislocation  backward  is  so  rare  that  accurate  observations  have  not  been  made. 
In  the  cases  described  the  head  has  been  bent  backward,  there  has  been  inter- 
ference with  swallowing  and  respiration,  the  structures  upon  the  front  of  the 
Mok  have  been  tense,  and  the  face  has  been  directed  upward. 

WOUNDS  OF  THE  SPINAL  CORD 

Onnshot  Wounds  of  the  Spinal  Cord. — The  majority  of  gunshot  wounds 
involving  tlie  spine  are  serious  or  fatal  on  account  of  associated  injuries  of  the 
alKloniinal  and  thoracic  viscera.  It  is  only  those  bullet  wounds  fired  from 
Wiind  in  wbich  the  spine  and  the  spinal  cord  merely  are  injured.  The  bullet 
Diav  have  tlie  same  eflFect  as  a  total  crush  of  the  cord — i.  e.,  it  may  destroy 
ffniipk*tely  its  continuity.  In  some  cases  the  bullet  may  only  partly  divide  the 
cord,  in  otliers  the  cord  is  lacerated  or  compressed,  not  by  the  bullet  itself,  but 
W  l)one  fragments.  If  the  bullet  remains  in  the  spinal  canal,  it  may  become 
the  center  of  a  focus  of  infection,  which  may  remain  localized  or,  in  rare  cases, 
W  to  a  fatal  meningitis.  In  other  cases  the  bullet  does  not  cause  suppura- 
tion, but  produces  a  gradual  and  progressive  compression  of  the  cord  by  the 
formation  of  adhesions  and  the  production  of  new  connective  tissue.  The  symp- 
toms produced  by  bullet  wounds  of  the  cord  resemble  those  due  to  other  forms 
f'f  violence.  Partial  lesions  occasionally  occur.  Bailey  points  out  that  in  bullet 
wounds  the  lesion  sometimes  may  point  to  an  injury  higher  up  than  the  position 
of  the  bullet.  Such  symptoms  are  due  to  an  extension  upward  from  the  point 
where  the  cord  was  injured,  of  softening  or  of  hemorrhage. 

Stab  Wonnds  of  the  Cord. — Stab  wounds  of  the  cord  are  most  frequent  in  the 
«'r\ical  region,  rare  in  the  dorsal  region,  and  occasional  in  the  lumbar  region. 
Tbe  wound  of  the  cord  is  often  unilateral,  and  the  injury  may  be  upon  the  oppo- 
site side  r)f  the  cord  from  that  at  which  the  knife  blade  or  dagger  entered. 
Tlie  symptoms  produced  are  usually  of  the  Brown-Sequard  type.  The  mor 
tality  in  46  cases  reported  by  Roeseler  (quoted  by  Bailey)  is  71  per  cent 
for  the  two  upper  cervical  vertebra*,  58  per  cent  for  the  four  upper  cervical 
vortebnv,  and  23  per  cent  for  the  three  lower  cervical  vertebra*,  or  40  per  cent 
fnrtlie  entire  cer\'ical  region.  In  the  dorsal  region  the  mortality  is  31  per  cent. 
In  the  fatal  cases  the  patients  die  from  bed-sores,  cystitis,  etc.,  as  in  other 
injuries  of  the  cord.  In  the  cases  which  recover,  the  first  symptoms  to  improve 
are  the  paralysis  of  the  bladder  and  rectum  and  later  on  the  paralysis  of  the 
h'mlig.  The  legs  recover  more  completely  than  the  arms.  Perfect  recovery, 
however,  is  rare. 
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PRIMARY  FOCAL  HEMATOMYELIA 

Primary  focal  hematomyelia  is  a  lesion  wliich  until  the  past  few  j-ears  has 
received  but  little  attention.  It  has  been  especially  studied  in  America  by 
Bailey  and  Bolton.  From  their  investigations  it  appears  that  the  lesion  is 
much  more  frequent  than  lias  generally  been  supposed.  The  most  characteristic 
symptom  of  the  condition  is  dissociated  anesthesia.  The  condition  results 
almost  exclusively,  if  gunshot  wounds  are  excepted,  from  sudden  forced  flexion 
or  extension  of  the  neck,  and  the  most  common  cause  of  all  is  diving  into  shal- 
low water.  Bailey  believes  that  the  hemorrhage  into  the  horns  of  the  gray 
matter  is  caused  by  overstretching  of  the  cord  during  forced  flexion  or  extension 
of  the  neck. 

Symptoms. — The  signs  of  fracture  and  dislocation  of  the  vertebra?  are  want- 
ing. There  may  be  edema,  ecchymosis,  stiffness,  and  pain  in  the  neck.  In 
the  most  severe  cases,  when  the  hemorrhage  extends  beyond  the  gray  matter  of 
the  cord  and  causes  a  complete  and  destructive  transverse  lesion,  the  symptoms 


Fio.  24. — Diagrammatic  Representation  of  the  Anesthesia  and  the  Condition  of  the  Deep 
Reflexes  in  a  Case  of  Primary  Focal  Hematomyelia  from  Injury.     (After  Bailey.) 


will  be  those  of  a  complete  crush  of  the  cord.  When,  however,  as  is  more  com- 
mon, the  hemorrhage  is  confined  to  the  gray  matter  the  symptoms  have  a  dis- 
tinctive character.  They  consist  of  an  initial  motor  paralysis,  which  soon 
l>ecomes  modified,  and  of  anesthesia  for  temperature  or  pain,  or  both,  without 
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tmpajTOieiit  of  the  «c*use  tif  toueli.  Tlic  luutur  panilvsis  tisuitlly  eiiHUu^  iustanUy 
after  the  injury.  The  muscles  involvpil  are  lliuse  of  tht^  fnreariii  ami  liiiiid 
30nietime$  of  the  \ip|x^r  arm;  those  IjgIow,  of  the  lower  extreinities.  The 
paralysis  of  the  upper  extremities  is  ivrodueed  hy  hemorrhage,  which  injures  or 
destroys  the  motor  nuclei  of  (he  brachial  uerves.  This  paralysis  is  not  com- 
plelelv  ri'en^-erefl  from.  The  patients  do  not  completely  regain  tlieir  power  in 
ilie  upper  extremities.  The  paralysis  of  the  lefij.s  on  the  other  hand,  is  oftvn 
Tw^n-erefl  from  eompletely.  It  is  due,  in  tlie  opinion  of  Bailey,  to  the  pressnre 
exerted  by  the  hhxjd-clot  witliin  the  i^ray  inalteM"  upon  rlie  pyraiiiidul  tracts  of 
the  cord  or  to  edema.  These  tracts  carry  the  fibers  exrendiuii  frum  tlie  braJTi 
ta  the  inoror  niiHei  situated  at  lower  levels.  Wlieu  ihe  iK^niorrbagi^  cc^asos  and 
its  ijuuiediate  etTeets  have  passed  away  these  fiW^rs  regain  their  fnnetion. 

The  distribution  of  the  paralysis  varies  witl\  the  sitaation  and  extent  of  tlie 
hi«morrhnge.  If  1k»1ow  the  first  thoraeie  segment,  the  anus  esea[)e.  If  above  tire 
sniand  thorficie  segment,  tlie  paralysii^  affeets  the  mnsclcs  whose  nuclei  are  hehnv 
the  upper  limit  of  the  liemorrliage.  If  the  liernorrha*Tc  is  very  sunill  and  on  one 
ride  of  the  cord  only,  the  paralysis  may  afTeet  one  arm  chiefly  or  solely;  if  hirt^^er, 
fftill  eonfined  to  one  side,  there  is  spinal  beiinjtlef^ia,^ 

Bailey  considers  that  the  condition  of  diple<xia  hraebialis  traiunatica  prolia- 
h\y  lielongs  to  primary  hematomyelia.     In  (his  condition  the  symptoios  are  as 
lows: 

After  an  injury  to  the  cervical  region  there  develops  at  once  a  Haceid  paralysis 
,  of  hoth  arms,  the  lej^s  escafun*?.  or  heing  only  slightly  invohtnl.  There  is  severe 
M  pain  in  the  neck,  whieli  radiates  down  the  arms.  Tiiese  Ryrnptoins  have  iieen  com- 
Bnoiily  explained  hy  assuming  an  extramrdulhirv  heioorrhage,  or  a  tearing  or  enish- 
^Bfif  of  the*  nerve  roots.' 

w 

W  In  nuinv  eases  of  hematoniyelia  there  is  at  first  paralysis  r^f  hoth  arms  and 
M  l^rf*-  flacf'id  in  rharaefer,  sometimes  with  eomplete  parajdegia.  Tlie  knee-jerks 
are  aharnt  or  diminished.  If  the  lesion  is  very  small  tlie  knee-jerks  may  W? 
e3img;^rated  at  once.  The  paralysis  of  the  lower  extremities  soon  underg<X's  a 
r4ian^  to  the  spastic  tyix*.  The  knee-jerks,  if  diminished  or  lost^  return  and 
lerome  exagirerated,  to  which  is  added  ankle  clonus.  With  tlie  ftpastieity,  power 
rrturns  to  the  legs.  Rome  patients  are  able  to  walk  in  a  few  weeks  after  having 
htm  paraplegic.  Improvement  in  the  legs  comes  on  sooner  than  in  the  arms 
tod  is  more  complete.  In  most  cases  there  is  permanent  paralysis  wntli  atrophy 
in  some  of  the  muacle,«  of  the  upper  extremity. 

The  iniprovement  in  sensation  varies  in  different  cases.  In  all  but  the  most 
wrteiiitive  cases  where  all  forms  of  sensildlity  may  be  lost,  these  Ix-^ing  rai^e^  sen- 
fihititjf  tx>  touch  is  preserved,  while  there  is  loss  of  temperature  sense,  or  pain 
Kna^,  or  both  together.    The  distribution  of  these  disturbances  is  in  general  the 
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same  as  that  after  tlie  total  anesthesia  of  transverse  lesions.  The  Urowu- 
Sequard  type  is  often  seen — ^\'iz.,  *^  a  motor  paralysis  of  one  arm  and  leg,  with 
loss  of  pain  sense  and  temperature  sense  in  the  arm  and  leg  of  the  opposite 
side."  ^  The  loss  of  ])ain  sense  is,  as  a  rule,  less  marked  than  that  of  tempera- 
ture sense,  and  during  reeovery  the  former  is  the  first  to  improve  or  disappear. 
Bailey  states  that  in  his  experience  the  loss  of  tem]x*rature  sense  has  been  gen- 
erally, for  the  first  few  weeks  after  the  accident,  complete. 

In  some  cases  there  is  no  pain;  in  others  there  is  pain,  both  spontaneous 
and  on  motion,  referred  to  the  site  of  the  lesion.  "  The  so-called  irritative  root 
symptoms — i.  e.,  the  sharp  lancinating  pains  do\\Ti  the  arms  or  legs — are  not  fre- 
quent in  pure  central  traumatic  hematomyelia ;  nor  are  numbness,  tingling,  or 
otiier  forms  of  paresthesiie  frequent."  -  The  patients  frequently  state  that  they 
feel  everything,  being  ignorant  of  the  fact  that  they  cannot  feel  or  distin- 
guish between  heat  and  cold.  Since  the  lesion  is  in  the  cervical  region,  some 
paralysis  of  the  sympathetic  nerve  is  constant.  There  is  contraction  of  the 
pupil.  "If  the  amount  of  blood  on  the  two  sides  is  equal,  the  degree  of  niyosis 
will  also  be  the  same  on  both  sides."  ^  Usually  it  is  more  marked  on  one  side 
than  on  the  other.  Other  symi)toms  sometimes  occur:  disturbances  of  the 
bladder  and  rectum,  Ixnl-sores,  priapism,  edema,  blueness  of  the  extremities, 
tympanites,  chills  and  fever.  They  are  rarely  all  present  together  and  are  char- 
acterized by  their  brief  duration.  The  power  of  the  rectum  returns  first,  later 
on  the  control  of  the  1)1  adder. 

Diagnosis. — The  nature  of  the  accident,  the  absence  of  evident  bone  lesions, 
the  extent  and  character  of  the  paralysis  of  voluntary  motion,  and  the  paralysis 
of  the  bladder  and  rectum  may  be  the  same  as  in  any  spinal-cord  injury.  In 
this  group  of  cases,  however,  the  most  important  diagnostic  guide  is  the  char- 
acteristic disturbance  of  sensation  as  related.  The  only  serious  difficulties  in 
diagnosis  will  arise  in  the  very  slight  cases  where  the  amount  of  hemorrhage 
may  not  be  sufficient  to  produce  sensory  symptoms,  and  in  the  very  extensive 
cases  where  the  hemorrhage  is  so  large  as  to  produce  death.  In  these  latter  it 
is  impossible  to  differentiate  a  hemorrhage  from  a  total  transverse  and  destruc- 
tive lesion  of  the  cord  from  external  pressure. 

Prognosis. — In  the  mild  and  moderately  severe  cases  the  prognosis  as  re- 
gr.rds  life  is  excellent.  The  prognosis  as  regards  useful  function  in  the  lower 
extremities  is  also  good.  As  stated,  some  of  the*  muscles  of  the  arms  and  hands 
may,  and  often  do,  remain  permanently  weakened.  At  the  outset  it  is  often 
difficult  to  determine  the  extent  of  actual  destruction  in  the  cord,  since  sym})- 
toms  may  for  a  time  point  to  rather  extensive  injuries.  Usually  in  a  few  days 
the  symptoms  begin  to  improve  ray)i(l]y.  Of  favorable  omen  are:  preservation 
of  the  control  of  the  bladder  and  rectum,  absence  of  l)ed-sores,  and  a  raj)id 
return  of  function  in  some  or  many  of  the  voluntary  muscles. 

»  Bailey,  loc.  cit.,  p.  220.  *  Ibid.,  p.  228.  » Ibid. 
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CONCUSSION  OF  THE  SPINAL  CORD 

The  temi  concussion  of  the  spine  has  been  used  in  times  past  to  indicate 
verv'  diverse  trains  of  symptoms  following  injuries  of  the  most  varied  character 
tu  tIio  hiack.  The  designation  "  railroad  spine  "  was  formerly  much  used  as  a 
name  for  generalized  nervous  disturbances  following  such  violence  as  was  expe- 
rirn<»e<l  bv  j>ersons  in  railroad  accidents,  where  the  individual  w^as  severely 
shaken  up  physically  and  very  much  frightened.  During  recent  years  and  after 
an  enormous  amount  of  careful  study  and  observation  the  symptom-complex, 
formerly  known  as  "  spinal  concussion,"  has  come  to  be  more  and  more 
restricted,  and  at  the  present  time  the  majority  of  neurologists  have  arrived  at 
tiK*  lielief  that  spinal  concussion  is,  properly  speaking,  a  misnomer.  From  what 
lias  preceded  in  this  chapter,  it  is  very  evident  that  serious  and  even  fatal  lesions 
nf  the  spinal  cord  may  be  produced  by  concussion  of  the  spinal  column,  and 
that  without  any  evident  fracture  or  dislocation  of  the  vertebra?.  The  lesions 
thus  produced  may  be  hemorrhages  into  and  around  the  cord,  or  laceration  and 
even  total  destruction  of  that  organ.  By  the  term  "  spinal  concussion  "  as  ordi- 
narily used,  no  such  conditions  as  these  are  implied,  but  rather  a  train  of  symp- 
toms of  a  psychical  character,  characterized  largely  by  neurasthenic  and  hys- 
ti'rical  symptoms.  In  other  words,  the  phenomena  observed  in  the  cases 
'^•rdinarily  designated  as  spinal  concussion  are  rather  those  of  mental  shock  than 
^•f  any  actual  pathological  lesion  of  the  spinal  cord.  In  times  past  spinal  con- 
r'ussion  has  played  a  very  important  part  in  suits  for  personal  damages  brought 
a^zainst  railway  companies  and  the  like,  and  enormous  sums  of  money  have  been 
paid  to  such  plaintiffs,  so  that  a  definitive  conclusion  on  the  part  of  the  medical 
pr»»fession  as  to  whether  there  is  such  a  condition  as  concussion  of  the  spinal 
<-».rd  producing  symptoms  apart  from  those  due  to  laceration  and  hemorrhage 
i.>  very  important.  L'nfortunately,  at  the  present  time,  the  profession  as  a 
whole  is  not  entirely  agreed  upon  this  point.  While  the  great  majority  of 
oWners  believe  that  concussion  of  the  spinal  cord  does  not  exist  as  a  patho- 
l*>^cal  entity,  a  few  do  still  so  regard  it.  It  is  certain  that  concussion  of  the 
-]>inal  cord  is  in  no  wise  parallel  with  concussion  of  the  brain.  The  spinal  cord 
is  far  better  protected  tlian  is  the  brain  against  external  violence.  Moreover, 
the  symptoms  of  concussion  of  the  brain  appear  instantly  at  the  time  of  the 
injury  and  are  of  sliort  duration.  The  symptoms  designated  as  due  to  concus- 
sion of  the  spine,  on  the  other  hand,  if  the  cord  be  really  injured,  though  they 
may  appear  at  once,  are  of  long  duration  and  slow  to  subside.  When  no  patho- 
Vigical  lesion  of  the  cord  can  he  demonstrated,  the  condition  known  as  spinal 
wncussion  is  characterized,  as  already  stated,  by  phenomena,  which  are  more 
properly  mental  and  belong  in  the  psychical  group  of  conditions  known  as 
*'  traumatic  neuroses."  These  neuroses  may  be  divided  into  three  groups  about 
to  be  described.  They  include  traumatic  neurasthenia,  traumatic  hysteria,  and 
TitK'la!isifie<l  and  mixed  forms.  In  some  of  these  cases  there  may  be  the  symp- 
toms immediately  after  the  accident  of  contusion  or  sprain  of  the  back,  and 
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occasionally  of  an  actual  injury  to  the  cord.  In  some  cases  a  i)eriod  of  nncon- 
sciousness  follows  the  accident,  and  this  is  followed  by  extreme  nervousness,  a 
constant  feelin<j:  of  dread,  by  insonmia  and  the  frequent  occurrence  of  horrible 
dreams  and  nightmares.  Frequently,  pain  and  stiffness  in  the  back  and  limbs 
are  complained  of  and  the  other  symptoms  of  the  traumatic  neuroses  to  be 
presently  described.  When  the  actual  injuries,  sprains,  contusions,  wounds,  or 
other,  have  l>een  recovered  from,  the  ca?e  ceases  to  he  one  which  greatly  interests 
the  surgeon  and  passes  into  the  domain  of  the  neurologist ;  and  yet  it  is  highly 
imiK)rtant  that  the  surgeon  should  be  able  to  recognize  these  conditions. 


CTTAPTER    TI 

THE  TRAUMATIC  NErROSES 

It  is  well  known  that  latent  nervous  diseases,  epilepsy,  locomotor  ataxia, 
general   paralysis,  may  l)e  rendered  worse  by  fright  or  mental  shcx'k,  but  in 
5>|«^aking  here  of  the  traumatic  neuroses,  we  shall  confine  ourselves  to  a  brief 
description  of  the  nervous  symptoms  which  may  follow  sudden  mental  shock,  fre- 
quently combined  with  extreme  terror  and  horror,  and  not  uncommonly  combined 
with  more  or  less  serious  physical  injury.     The  two  neuroses  which  commonly 
follow  such  accidents  are  "  traumatic  neurasthenia  "  and  "  traumatic  hysteria," 
tiiwther  with  combinations  of  these  two  conditions.     This  subject  has  acquired 
an  enormous  and  constantly  increasing  importance,  especially  from  a  medico- 
leiral  point  of  view.     These  nervous  disorders  follow  especially  the  accidents, 
c«»n<tantly  increasing  in  nundx?r,*  which  depend  upon  the  complicated  mechani- 
cal devices  now  a  part  of  civilized  life,  notably  in  the  great  centers  of  popula- 
tion.    By  far  the  largest  proportion  of  the  cases  of  traumatic  neuroses  result 
frf»m  railway  accidents.     With  the  rapid  development  of  railway  traffic,  the 
Tiumlx^r  of  these  cases  is  constantly  on  the  increase.     A  certain  proportion  of 
ca-se-s  follow  trolley-car  accidents;  others  are  due  to  electric  shocks  from  con- 
•art  with  live  wires  carrying  electricity  at  high  potential.     Numerous  cases  arise 
a-  the  rr*sult  of  tires,  explosions,  earthquakes,  and  similar  catastrophes,  in  which 
many  jx^rsons  are  killed  and  injured.     Certain  facts  are  worthy  of  remem- 
I'rance.     It  is  not  the  railway  employee,  who  perhaps  loses  a  limb,  or  is  severely 
cnishe<l   in  a  railway  accident,  nor  the  electric  lineman  who  is  badly  burned 
hy  <-ontar-t  with  an  electric  conductor,  who  develop  traumatic  neuroses;  nor  in 
general  are  these  neuroses  developed  in  the  cases  where  really  serious  injuries 
are  roeeivod.     Those*  who  are  asleep  when  a  railway  accident  occurs  and  those 
w!in  are  drunk  are  less  likely  to  suffer  from  subsequent  derangements  of  the 
m-rvous  system  than  are  those  who,  being  fully  conscious  at  the  time  of  the 
ar^ident,   undergo  the  indescribable  terror  and  fear  of  impending  death  expe- 
rienrt'il  by  those  who  are  passengers  in  a  railway  wreck  or  other  similar  catas- 
tri.]ihe.      In  the  majority  of  cases  the  individuals  who  subsequently  suffer  are 
thi'>e  nr»t  seriously  hurt.    They  may  be  severely  shaken  up  or  bruised,  or  merely 
i«a<lly  frightened.      In  some  cases  the  nervous  symptoms  begin  at  once  after 
the  a<vident ;  in  others,  not  for  days,  or  even  wrecks.     The  influence  of  litigation 
i>  Ypr^-  marked  in  bringing  on  and  increasing  the  severity  of  the  symptoms  of 
the  traumatic  neuroses,  and  it  is  also  noteworthy  that  after  such  litigation  is 

51 


52  THE   TRAUMATIC   NEUROSES 

finished  the  patioiits  often  inii)rovo  very  rapidly.  (For  tlie  data  contained  in 
the  sections  on  Tranniatic  Neurasthenia  and  Traumatic  Hysteria,  the  author 
is  largely  indebted  to  Bailey,  loc.  cii,,  p.  398  et  seq,) 

TRAUMATIC   NEXTRASTHENIA 

S3nnptoins. — The  symptoms  of  traumatic  neurasthenia,  while  very  varied, 
may  be  stated  briefly  as  follows:  The  patient  is  an  individual,  more  often  a 
man  than  a  woman,  who  has  previously  enjoyed  good  health.  He  is  in  an  acci- 
dent, more  often  a  railway  accident  than  any  other.  At  the  time  he  is  more 
frightened  than  hurt.  He  may  be  injured  more  or  less  seriously,  in  which  case 
the  surgical  condition  will  give  its  ordinary  symptoms.  In  some  cases  he  is 
rendered  unconscious  from  fright;  in  others,  he  is  only  dizzy,  dazed,  or  con- 
fused. He  may  l>e  more  or  less  exposed  to  the  weather,  and  may  witness  the 
death  of  other  persons,  or  see  the  l)odies  of  those  who  have  been  killed  and 
mangled — all  of  which  add  to  his  fright  and  mental  depression.  During  the 
succeeding  days  he  may  feel  physically  fairly  well,  but  is  nervous,  has  a  con- 
stant sense  of  dread,  and  sleeps  badly  at  night.  The  neurasthenic  symptoms 
may  come  on  at  once,  or  lx»  delayed  for  several  days  or  even  for  weeks.  He  will 
usually  complain  within  a  few  days  of  a  pain  in  the  back.  The  proper  neuras- 
thenic symptoms  may  be  arranged,  for  purposes  of  description,  into  several 
groups. 

Mkntat.  Symptoms. — The  mental  changes  constitute  the  most  characteris- 
tic phenomena  of  the  disease.  The  patient  l)ecomes  fretful  and  irritable.  The 
trifling  annoyances  of  life,  which  formerly  he  disregarded,  l)ei»ome  sources  of 
])ain  and  irritation.  He  dislikes  loud  noises.  His  eyes  cannot  l)ear  a  strong 
light.  He  lx?comes  intensely  selfish  and  introspective.  The  cares  of  his  busi- 
ness and  the  welfare  of  his  family,  which  were  formerly  objects  of  intense 
interest,  lxH»ome  secondary  considerations  while  he  dwells  constantly  npon  his 
own  miserable  condition  and  upon  his  real  or  fancied  symptoms  of  physical 
disorder.  He  is  emotional  and  fearful,  and  suffers  from  palpitation  of  tlie 
heart.  He  studies  his  own  symptoms  with  the  greatest  care  and  is  constantly 
engaged  in  reviewing  and  studying  them.  He  desires  to  talk  only  to  those  who 
listen  with  apparent  interest  to  the  story  of  his  ailments.  He  is  mentally 
depressed  and  discouraged.  Suicidal  tendencies  are  not  present  in  simple  cases 
of  neurasthenia.  He  suffers  greatly  from  mental  fatigue,  is  unable  to  concen- 
trate his  mind  upon  anything,  although  really  his  mental  jiowers  are  but 
slightly,  if  at  all,  impaired.  Fear  is  the  predominant  symptom  in  these  cases. 
He  is  afraid  to  go  out  in  the  streets  for  fear  he  will  l)e  run  over;  he  dare  not 
ride  in  a  railway  train  for  fear  of  another  accident;  he  finds  it  hard  to  make 
up  his  mind  to  do  anything;  he  slee]>s  badly  and  has  frequent  bad  dreams  and 
nightmares;  he  seeks  solitude.  The  general  appearance  of  the  individual  may 
remain  unchangc»d,  or  in  other  cases  he  may  l)ec()me  pale  and  look  out  of  health. 
His  facial  expression  is  usually  sad  an<1  uumrnful. 
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MoTDB  Symptoms. — There  is  no  j)anilysis  in  trauniatic  nenrasthctiin,  but 
tbc  general  tone  of  tlie  nervous  systein  is  often  somewhat  inipairpd.  Extreme 
mn^cHilar  futigne  follows  slight  cxcr1i*m.  The  patient  is  (liHioeliiied  to  walk, 
Hid  •  whUc,  for  even  a  sliort  distance,  may  hring  on  extixnne  fatigne.  Tremor 
ISA  6^uent  siynnitoiiu  It  reHemhles  tlit*  IrtMoor  of  uleoholism,  i«  a  fine  and 
lipid  tremor,  greatly  inereasct!  hy  emorinniil  disinrbimces  and  liy  fatigue.  It 
orcurs  mofit  fr^<|uent!y  in  iln'  r<ingnt%  the  hniids,  ami  faee, 

Sk:<sc*ry  Symi*T(»m«. — The  eonniionest  jiiid  most  pronouneed  sensory  symp- 
tom is  juiin  in  the  baek.  The  pain  <H'enrs  iu  two  forms.  First,  a  dull  aehirig 
pun,  s«miPtinie«  referred  to  tlie  entire  haek,  s^mietimes  localized  in  the  back  of 
tljr  iHH*k  or  the  low*er  jxirtion  of  the  spine — ^i.  e.,  the  small  of  the  haek,  in  the 
1i|i|*-r  liiinbar  region,  Tn  additifm  tn  the  jmin,  ei^rtain  jxirtions  of  the  spine 
liMiy  be  tender  nnon  jiressure,  rhMii;*h  fhe^e  temh*r  areas  may  vary  in  t?itnatiuu 
from  day  to  day.     The  |»atient  is  made  worse  liy  fatigue, 

Paiu  uf  another  charat'ter  also  o(*rurs  and  is  iKdieved  to  he  cine  t<»  aetnal 
strain  of  the  muscdes  i^f  tlie  hack.  Tr  Ikis  recn  ivrd  ihr  name  of  *'  tranmatie  Inm- 
Wgot'*  It  is  nsnally  the  first  sy niptMm  to  apfH*ar  aftt^r  tlie  ncejtlent,  and  is  the 
Ixisii^  up<»n  which  the  other  mTvrms  distnrbarie<»s  are  built.     It  is  iM^ieved  to  l>e 

^dtIr  la  strain  or  lat^c^ration  of  some  of  the  nmseidar  ur  ligamentous  strnctnres 
which  «!urri>nnd,  protect,  and  support  the  spinal  cord.  This  jiain  ustially  comes 
M  within  a  few  days  after  the  accident,  sometimes  at  onee.  It  is  not  usually  a 
cwtinuous  or  spontaneous  {>ain,  and  if  the  patient  keeps  jierfeetly  quiet  he  may 
W  fairly  €?omforlahk\  When  he  moves  or  is  subjected  to  a  su*lden  jar  the 
|«ili  becomes  worse,  Tlie  ])ain  is  of  a  severe  character,  so  that  the  patient  muy 
rry  mil  from  the  slightest  movement  of  the  spine.  It  may  be  ft^lt  almig  the 
wliole  course  of  the  spinal  column,  hut  more  e<nnuinnly  is  local i^ced  in  smiie  par- 
tifular  re^on.  It  may  be  referred  ta  the  neck,  the  dorsal  region,  or  tla^  hnver 
rod  nf  the  spine  ( eoceygodynia ).  Palpatimi  or  even  the  slightest  touch  iwer  tlie 
|itttifii]  area  may  greatly  increase  the  patient's  suffering.  Pressure  over  the 
>Iiitie9  of  the  vertehne  in  the  painful  area  greatly  increases  tlie  discomfort. 

A  ^gn  first  dcseril>ed  by  Jlaunkojiff  mnl  known  as  tlie  Mannkopff  test  is 
imes  of  value  to  eliminate  sinudation.      If  the  finger  lie  placed  ujxm  the 
nt*s  pul^ie  l»ef<ire  pressure  is  made  over  the  tendt^r  vertebra%  it  will  some- 
tiitii9  hap|)en  that  spinal  pressure  causes  a  marked  acceleration  of  the  pulse-rate. 
It  in  not  always  present  in  these  cases,  but  If  present  il  indicates  either  that  the 
pitiinit  n*ally  does  suffer  an  iu(*reasc  of  ])iiiu,  or  that  at  any  rate  he  fears  sur'h 
ttim*at^.     The  muscles  of  ihe  Itaek  an*  usually  in  a  state  td"  spasm  and  may  feel 
■    t*  liard  as  boards. 

p  The  attitude  of  the   patient  is  smru^vvhiit   (diaracteristic.      In   standing  the 

bick  may  be  ^nm  t*»  Ik*  lield  jK^rfeetly  stiff  ami  rigitL  The  ])ati(»ut  usually  bends 
1  little  forwanL  and  if  f»rie  side  is  more  painful  than  lh(*  other,  a  little  to  am* 
ride.  If  the  |iatient  is  askerl  to  pi*'k  U|i  an  <ibj«'rl  from  tht*  tl(H>r.  he  d<x*s  not 
Lead  his  back  to  do  ?o  but  gets  <l*twn  upon  one  kmc  All  his  movements  are 
slowly  anil  farefidlv  t«>  av<»id   :inv    jarriu'r  of  the  sinne.      I   hsul   sradi   a 
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patient  under  my  care  a  few  months  ago  in  the  New  York  Hospital.  He  was 
an  employee  of  one  of  the  city  departments  and  had  been  hurt  between  the 
shoulders  by  an  em])ty  barrel  falHnc:  ujKm  him  out  of  a  cart.  His  back  was 
somewhat  bruised  and  strained,  but  not  seriously.  He  was  entirely  incapaci- 
tated for  work,  could  only  walk  with  two  canes ;  he  lifted  his  feet  but  slightly 
from  the  ground  and  shuffled  slowly  and  carefully  along.  He  could  not  get  out 
of  bed  or  dress  himself  unassisted.  During  the  time  I  had  him  imder  observa- 
tion his  symptoms  did  not  improve. 

In  some  of  the  cases  difficulty  in  evacuating  the  bladder  and  rectum  may  l)e 
complained  of.  There  is  no  true  paralysis,  the  difficulty  b(?ing  merely  the 
increased  amount  of  pain  caused  by  the  nmscular  efforts  necessary  in  the  acts 
of  urination  and  defecation  resjiectively. 

Headache  is  one  of  the  common  symptoms  of  traumatic  neurasthenia.  It 
may  be  felt  in  the  occrij)ital  region,  or  over  the  eyes,  or  the  ])iitient  may  have  the 
feeling  as  though  a  tight  band  were  fastened  about  his  head.  There  may  also 
be  true  neuralgic  pains  in  sj)ecial  nerve  trunks.  If  the  patient  has  received 
bruises,  wounds,  or  sprains  of  any  part  of  the  body,  pain  and  tenderness  con- 
tinue in  these  regions  long  after  the  injury  is  healed. 

In  addition  to  local  pain,  these  patients  frequently  suffer  from  a  general 
sense  of  fatigue  which  amounts  to  pain.  They  have  a  constant  feeling  of  being 
tired.  In  addition  there  uuiy  l)e  a  general  hyixjresthesia  of  the  skin  and  of 
the  muscles,  or  such  hyperesthesia  may  be  localized  in  different  areas.  This 
symptom  is  rendered  worse  by  fatigue. 

Anesthesia  is  not  a  symptom  of  traumatic  neurasthenia.  When  found  it 
points  to  organic  disease  or  to  hysteria.  These  patients,  however,  frequently 
complain  of  indefinite  numbness,  of  tingling,  without  sharply  marked  localiza- 
tion.    They  may  suffer  from  shivering  attacks  without  feeling  cold. 

Special  Senses. — Eye  Symptoms. — The  most  constant  symptom  referable 
to  the  eyes  is  dimness  of  vision ;  that  is  to  say,  these  patients  find  that  the  eyes 
become  fatigued  very  soon  when  used  and  that  objects  soon  become  dim.  They 
have  the  sensation  of  a  veil  before  the  eyes,  and  after  reading  for  a  few  minutes 
the  letters  upon  the  page  become  indistinct.  There  is  also  felt  a  hypersensitive- 
ness  of  the  eyes  to  a  bright  light.  The  patient  prefers  to  sit  in  a  darkened  room. 
There  is  no  contraction  of  the  visual  field,  pro|x»rly  so-called,  except  that  since 
the  eyes  become  so  readily  fatigued,  tests  applied  to  determine  the  field  of  vision 
will  show  that  if  the  examination  is  prolonged  the  visual  fields  of  both  eyes  will 
exhibit  a  constantly  increasing  contraction.  So  that,  whereas  at  the  l^eginning 
of  the  examination  the  visual  field  may  ]yo  normal,  or  nearly  so;  if  the  exami- 
nation be  c(mtinued,  the  field  of  vision  will  be  observed  to  grow  smaller  and 
smaller.  This  is  known  as  the  "  sliifting  type  "  of  contraction  of  the  visual 
field  (Forster).  There  is  no  reversal  of  the  normal  color  fields,  such  as  is  com- 
monly observed  in  hysteria.     The  acutenc^ss  of  central  vision  remains  normal. 

IIcaniKj. — Oversensitiveness  of  hearing  is  frequently  a  marked  svmptom  in 
traumatic  neiirasthenin,  so  that  slight  noisc^s  b(»conie  a  source  of  pain  and  annoy- 
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anc^  to  the  patient.  Abnormal  sensations  are  also  complained  of,  such  as  buz- 
zing and  ringing  in  the  ears,  dizziness,  and  other  symptoms  which  give  the 
patient  a  gixxl  deal  of  anxiety.  The  patient  may  coinplain  of  a  feeling  of  dizzi- 
ness, a  sense  of  things  spinning  around,  and  the  fear  of  falling,  and  yet  these 
persons  may  \ye  able  to  stand  erect  with  the  eyes  closed,  and  although  the  sway- 
ing may  be  greater  than  in  healthy  jiersons,  it  does  not  correspond  in  extent 
to  the  gravity  of  the  subjective  symptoms. 

Reflex f:s. — Neither  the  deep  nor  superficial  reflexes  are  lost  in  simple  trau- 
matic neurasthenia.  When  the  reflexes  are  absent  or  diminished,  it  should 
excite  suspicion  of  organic  trouble.^  The  knee-jerks  are  usually  exaggerated, 
so  that  a  slight  tap  Ujwn  the  patellar  tendon  produces  a  quick  and  marked  exten- 
sion of  the  knee.  Ankle  clonus  and  the  Babinski  reflex  do  not  occur  (Bailey). 
The  tendon  reflexes  of  the  uj)per  extremity,  often  absent  in  health,  are  usually 
well  marked  in  neurasthenia.  If  there  be  pain  or  hyjx^resthcsia  upon  one  side 
of  tlie  body,  the  sujierficial  reflexes  may  be  increased  on  that  side.  All  the 
reflexes  become  quickly  tired. 

Disturbances  of  Circulation. — Palpitation  of  the  heart  is  couuuonly 
present  in  neurasthenics  and  may  be  very  marked  indeed,  suggesting  in  severe 
(*a?es  an  attack  of  angina  pectoris,  though  the  arterial  degeneration  and  char- 
acter of  the  attacks  in  the  latter  condition  are  absent.  In  neurasthenia  the  pulse 
is  commonly  accelerated,  and  during  the  attacks  of  palpitation  the  pulse-rate 
may  be  130  or  150  per  minute.  Such  attacks  may  be  associated  with  pain  over 
the  heart.  Other  disturbances  of  circulation  are  sensations  of  heat  and  cold  in 
the  extremities,  blueness  and  coldness  of  the  extremities,  with  increase  of  perspi- 
ration and  attacks  of  alternate  flushing  and  paleness  of  the  face. 

Disturbances  of  Digestion. — In  nearly  all  cases  of  neurasthenia  the 
digestion  is  disturbed.  The  appetite  is  usually  normal,  but  the  patients  suffer 
from  gastric  dyspepsia,  a  coated  tongue,  and  constipation.  The  breath  often 
has  a  foul  odor.  Eructations  of  gas  after  eating  are  common.  Vomiting  is 
rarely  a  symptom.  Eating  of  a  hearty  meal  is  often  followed  by  an  attack  of 
palpitation  of  the  heart.     In  a  few  cases  there  is  nervous  diarrhea. 

In  neurasthenia  the  sexual  functions  may  be  interfered  with.  In  women 
menstruation  is  often  abnormal,  and  in  men  psychical  impotence  is  a  frequent 
symptom.  In  some  cases  there  is  urina  spastica ;  and  phosphaturia  with  neutral 
or  alkaline  urine  is  not  uncommon.  The  turbid  appearance  of  the  urine  in 
some  of  these  cases  is  a  cause  of  grave  anxiety  on  the  part  of  the  patient. 

Diagnosis. — A  certain  amount  of  nervous  dread  together  with  loss  of  sleep 
anJ  disturbances  of  digestion  following  a  severe  fright  or  mental  and  physical 
^iMick  is  common,  even  with  normal  individuals,  and  does  not  constitute  a  dis- 
ease. If,  how^ever,  the  symptoms  of  neurasthenia  coming  on  after  an  accident 
persist  and  grow  worse,  the  diagnosis  of  traumatic  neurasthenia  may  be  made 
after  eliminating  organic  diseases,  such  as  diseases  of  the  heart,  nephritis,  and 


»  Bailey,  loc.  cU.,  p.  420. 
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serious  organic  diseases  of  the  nervous  system.  A  disease  which  may  be  con- 
founded in  its  early  stages  with  traumatic  neurasthenia  is  general  paresis.  In 
the  latter  the  early  mental  symptoms  may  be  neurasthenic,  but  the  organic 
changes  are  evinced  by  the  Argyll-Robertson  pupil,  etc.  In  one  third  of  the  cases 
of  paresis  the  knee-jerks  are  lost;  in  others  they  remain  normal,  or  may  be 
exaggerated  in  the  early  stages  of  the  disease.  The  tremor  of  the  tongue  in 
paresis  is  also  characteristic.  In  melancholia  the  pronounced  symptoms  are 
persistent  insomnia,  loss  of  flesh,  restlessness,  extreme  mental  depression,  usu- 
ally delusions,  and  sometimes  suicidal  tendencies.  In  cases  of  hypochrondriasis 
there  is  a  distinct  hereditary  taint.  Neurasthenia  may  often  l^  combined  with 
traumatic  hysteria,  but  in  the  former  the  stigmata  of  hysteria  are  wanting — 
namely,  paralysis,  contracture,  anesthesia,  muscular  spasms,  and  the  tyjncal 
contraction  of  the  visual  fields. 

Frospiosis. — The  prognosis  of  traumatic  neurasthenia  is  by  no  means  uni- 
formly good.  Recovery  is  usually  delayed,  and  may  be  rendered  incomplete 
by  the  mental  strain  and  excitement  always  involved  in  those  cases  which  come 
to  litigation.  In  many  instances  after  a  suit  is  decided  in  favor  of  the  plaintiff 
with  substantial  damages,  the  neurasthenia  improves  and  often  gets  well,  but 
this  is  due  to  the  fact  that  during  the  time  pending  the  decision  of  a  suit  the 
plaintiff  is  kept  in  a  state  of  continual  anxiety  and  mental  unrest  by  numerous 
medical  examinations,  by  absence  of  projx^r  treatment,  and  by  the  law's  delay, 
as  well  as  by  the  irritation  and  trying  conditions  present  during  the  trial  of  the 
case.  Many  of  the  litigants  get  the  discredit  of  simulation  or  exaggeration 
which  they  do  not  deserve,  since  the  strain  and  excitement  of  the  trial  really 
makes  them  much  worse.  The  prognosis  is  far  better  if  no  suit  is  brought  and 
where  the  patient  can  be  properly  treated  after  the  accident  by  rest,  seclusion, 
and  the  care  of  an  intelligent  physician.  In  a  few  cases  traumatic  neurasthenia 
remains  unimproved  for  an  indefinite  period.  In  others,  improvement  occurs, 
so  that  the  patient  is  able  to  return  to  his  work,  and  yet  he  never  really  feels  as 
well  as  he  did  before  the  accident.  In  still  others,  and  these  are  probably  the 
majority,  cure  eventually  takes  place.  It  has  been  said  by  one  who  has  observed 
many  cases,  that  the  prognosis  as  to  cure  is  unfavorable  if  the  symptoms  per- 
sist for  three  years  (Knapp).  Patients  also  who  are  treated  in  clinics  fre- 
quently do  not  do  well,  the  circumstances  being  such  that  they  are  constantly 
thrown  in  contact  with  other  similar  sufferers  and  are  encouraged  to  dwell  u|K>n 
their  own  symptoms. 

TRAUMATIC   HYSTERIA 

Hysteria  is  a  disease  affecting  the  entire  nervous  system,  the  pathology  of 
which  is  obscure,  but  which  gives  rise  to  a  train  of  symptoms  perfectly  real  to 
the  patient,  and  at  the  present  time  as  clearly  marked  as  those  of  any  other 
disease.  The  condition,  when  it  occurs  spontaneously  or  aside  from  traumatic 
causes,  is  much  more  frequent  in  women  than  in  men :  but  as  the  result  of 
trauma,  the  relative  frequency  i>;  r(»v(»rsod  and  the  majority  of  cases  of  traumatic 
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livsteria  are  obser\*ed  in  males.     Hysteria  has  this  definite  character — namely, 
that  persons  who  suffer  from  it  are  notahly  suggestihle  to  a  far  greater  extent 
than  is  the  ease  with  normal  men  and  women.     It  was  believed  by  Charcot  that 
hysteria  depended  upon  a  form  of  degeneracy  affecting  the  nervous  system  and 
usually  due  to  some  hereditary  taint.     Charcot  divided  hysteria  into  two  types, 
hysteria   major  and  hysteria  minor.      The  latter  type   is  the  one  commonly 
obser\^ed   in  America,  the  former  being  rare.     In  America  it  is  more  often 
oWn'ed  in  persons  of  foreign  birth  than  among  the  uative-l)om,  and  is  more 
<*iiinmon  among  the  Hebrew  race  than  among  others.     The  causes  of  traumatic 
hvjjteria  may  be  injuries  of  the  most  varied  character,  whether  slight  or  severe. 
Among  the  ehief  diagnostic  characters  of  the  condition  may  be  mentioned  that 
ill  many  instances  the  injury  is  slight,  is  often  combined  with  psychic  shock, 
.in J  that  the  symptoms  characteristic  of  the  hysterical  condition  do  not  arise  at 
<ni«s  but  only  after  a  period  during  which  the  patient  meditates  on  his  condi- 
ium,  and   largely  by  autosuggestion   induces  the  hysterical  symptoms.     The 
paralyses,  anesthesia,  and  contractures  oc»cur  chiefly  in  the  part  injured.     For 
example,  if  the  individual  is  injured  in  one  arm,  it  will  be  the  arm  which  is 
paralyze<l,  ar  anestlietic,  or  contracted.     It  is  not  to  be  forgotten,  however,  that 
wmbined  with  the  hysterical  symi)tonis  there  may  be  real  injury  of  the  nerves, 
the  muscles,   or  other  structures.     As  already   stated,  while  women   develop 
hysteria  of  the  nontraumatic  variety  much  more  often  than  men,  when  the  dis- 
ease develops  as  the  result  of  injury,  it  is  more  frequent  in  men  than  in  women. 
Any  age  may  be  affected,  from  childhood  to  advanced  life,  but  the  majority  of 
f*ases  occur  during  the  period  when  individuals  are  normally  most  active — i.  e., 
tht»  working  period  of  life.    Hysteria  has  this  character  distinguishing  it  from 
nriirasthenia.    In  the  latter  the  sym])tonis  are  often  caused  by  and  nearly  always 
made  worse  by  litigation ;  in  hysteria,  on  the  other  hand,  the  symptoms  appear 
quite  int'spective  of  the  question  of  damages  and  usually  soon  after  the  accident. 
Canset. — An  hereditary  predisposition   plays  a   rather  important  part   in 
cuses  of  nontraumatic  hysteria.     In  traumatic  cases  a  neurotic  heredity  is  less 
frequent     Among  other  causes  may  be  mentioned  depressed  states  of  health  in 
pvat  variety — notal)ly  any  condition  of  enfeeblement  of  the  nervous  system 
fnun  the  effects  of  chronic  disease  or  chronic  poisoning  (especially  alcohol). 
.Vuiong  the  conditions  predisposing  to  hysteria  may  be  mentioned  syphilis,  dia- 
U'tes,  nephritis,  and  chronic  poisoning  by  mercury  and  lead.     Mercury  appears 
to  predispose  strongly  to  hysterical   phenomena,   and   it   is  believed   that   the 
^K-alled  mercurial  tremors  observed  in  those  who  are  suffering  from  chronic 
mercurial  poisoning  have  an  hysterical  origin. 

The  exciting  causes  of  traumatic  hysteria  which  concern  us  here  are  psychic 
shfick  and  injury.  The  element  of  fright  in  the  production  of  hysteria,  after 
any  pven  injury,  is  very  marked.  Thus,  if  an  individual  finds  himself  in  a 
I«isirion  of  jjeril  and  lx»lieves  that  he  is  going  to  bo  hurt,  he  is  much  more  lik(»ly 
to  develop  hysteria  as  the  result  of  the  subsequent  injury,  however  slight,  than 
th^nigh  the  accident  happens  to  him  unawares.     It  is  for  tliis  reason  that  per- 
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sons  who  have  Ix^en  in  railway  accidents  and  the  like  and  w^ho  are  as  a  conse- 
quence at  once  the  victims  of  extreme  terror  and  of  physical  violence  are  more 
apt  to  develop  hysteria  than  others. 

S3nnptoin8. — The  symptoms  of  hysteria  may  be  divided  into  those  which  are 
permanent — i.  e.,  are  observed  throughout  the  course  of  the  disease  commonly 
known  as  hysterical  stigmata — and  paroxysmal  or  accidental  symptoms.  Under 
the  permanent  symptoms,  or  stigmata,  are  included  the  mental  state,  anesthesia, 
and  the  affections  of  the  special  senses  (Bailey).  Under  the  paroxysmal  symp- 
toms are  included  the  paralyses,  the  contractures,  the  convulsions.  Inasmuch  as 
hysteria  affects  the  entire  organism,  the  function  of  any  organ  in  the  body  may 
be  disturbed.  Bailey  states  that  anesthesia  and  contracture  of  the  visual  fields 
are  particularly  constant,  and  generally  exist  together.  Paralysis  is  less  com- 
mon, and  when  it  occurs  is  nearly  always  combined  with  anesthesia.  Tremor  is 
also  a  conuuon  symptom.  The  greater  the  variety  of  symptoms  shown  in  the 
individual  case  the  greater  the  jirobability  that  the  patient  was  hysterical  before 
the  acci<lent.  Among  children  the  symptoms  are  usually  few  in  number,  paraly- 
sis being  the  most  common.  Among  adults  the  symptoms  may  be  few  or  many, 
and  occasionally  but  a  single  symj)tom  will  l>e  present.  In  these  last  the  diag- 
nosis is  difficult,  and  it  is  often  impossible  to  eliminate  simulation.  In  most 
cases,  however,  numerous  symptoms  are  present,  and  their  characters  are  gen- 
erally such  that  a  positive  diagnosis  may  be  made. 

Mental  Symptoms. — The  most  marked  mental  symptom  observed  in  hys- 
teria is  the  mental  state  which  causes  the  patient  to  mimic  various  forms  of 
organic  disease.  Such  mimicry  is  carried  out  in  a  far  more  perfect  manner  than 
is  ])ossible  by  any  voluntary  effort,  and  it  is  to  be  borne  in  mind  that  many  of 
the  symptoms  are  unconsciously  produced.  This  fact  is  well  illustrated  by  the 
|x»rfect  maiuier  in  which  uneducated  ]x»rsons  who  do  not  know  what  hysteria 
means  are  able  to  closely  mimic  disc^ases  of  whose  existence  they  are  ignorant. 
It  should  be  distinctly  understood  that,  although  the  symptoms  are  unreal,  their 
exhibition  is  involuntary  and  often  unconscioUv^ly  ])erformed  by  the  patient. 
The  unn»ality  of  the  symptoms  can  often  ]ye  ])roved  by  hypnotic  suggestion.  In 
the  hypnotic  state  the  defects  of  vision,  the  paralyses,  the  contractures,  and  anes- 
thesia may  disapjx^ar. 

Ix>ss  of  memory,  one  of  the  most  notable  symptoms  of  the  hysteric  mental 
state,  differs  from  the  loss  of  memory  due  to  organic  disease,  since  it  is  con- 
fineil  to  (vrtain  (»vents  or  classics  of  events,  and  may  l)e  limited  to  forgetfulness 
of  certain  limitetl  |x»riods  of  time.  Thus,  hysterical  patients  may  forget  the  peri- 
ods prcct^ding  or  folh>wing  a  (HTtain  accident,  though  they  may  rememlx?r  other 
events  very  well.  l{(Hvnt  evt^nts  may  1h»  forgotten,  while  events  long  past  are 
rememlH^rtMl  |vrfiHMly.     Thest*  patients  nn*  commonly  regarded  as  liars. 

Impairment  of  will  |x>wer  is  a  constant  acxH^mpaniment  of  hysteria.  The 
patient  lacks  the  }x>wer  to  undertake  the  simplest  acts,  wliether  physical  or  men- 
tal. He  may  W  arouse<l  and  made  to  <lo  cvrtain  things,  but  soon  becomes  tired, 
inattentive,  and  «N>nfnsiHl.     Kxag^M-ations  of  the  i^ychical  activities  are  usually 
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SFin  triuniuitie  rases.     CNnivulsioiis,  ciiliiltpsy,  si wi>- walking  art"  rare  plic- 
eiia  in  thi**e  eases^  diough  tliuv  arc  firrasitdiallv  ciliscrvvtl,  and  yet,  as  Bailey 
ititfs,  lire  ei>astaxilly  iiujot  rliiiical  roiilra4irH<m.s  in  tlu*  saiiif^  patiorit     Tluis, 
I  «Dl^tl1€!:^?ia  HUil  liy|H'ivstlK*sia  may  cxisi  sitii*  by  sidr.     Skin  ;ircas  juay  lie  uncs- 
tic  to  st)iiie  stinjiili  ami  hyjuTCHthctit^  ta  oIIhts.     T]\v  miisrles  luay  slmw  a 
|uf  irritability^  as  in  iuiralysis;  ur  a  lioighleued  irritalality,  continuous,  as  in 
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trariiiri';  or  intermit  tent  or  rhythmic,  sis  in  m^rhid  movements^     There  is 

■y?j  11  |trof«*nn*l  dii^tnrhancc  in  the  eiiuKtionai  splic^rc  antl  the  personality 
imd^rgiied  a  variety  of  changes.  The  individual  the  victim  u{  trauuuttie  hys- 
fteria  is  ni<KiiIy,  introspeetive,  and  depressctl :  his  njcntal  state  approaches  that 
rf  melaiiehulia  inore  nearly  than  that  of  inaiiia.  I'he  patient  is  inattentive, 
tA8rti%'i\  and  indifferent  and  .shows  a  loss  of  inlerest  in  his  surroundings. 

Skx^hikv  Svmitoms. — Aricsllff'sfff, — Hysterical  anesfhesia  is  a  symptom  of 
bich  tlio  patient  i*^  fntpiently  uue«aiscious  atid   \vhi(*h  is  rarely  a  snl^jcct  of 

iiplaint.  Often  he  d<K*s  not  know  that  it  exists  imti!  its  iire^ence  is  pointed 
out  to  Kim  liy  the  physician.  This  ancsthe>ia  is  luuv-al  iu  that  sensations  are 
fcitly  jienH'ivi»(j,  tint  apparently  they  do  not  enter  the  Held  of  consciousness. 
Tliii><,  n  patient  with  hysterical  anesfhesia  of  the  hand  d^n^s  n(»t  hrnise,  cut,  or 
Kum  himself  iinconscii>usly,  thus  show  ins:  a  marked  <litlerenee  fr*)ni  anesthesiie 
pnwJu«?fI  liy  ili vision  of  nerves  or  hy  oruanic  disease  of  the  rentral  nervous  sys- 
tern.  This  an^'Hthc^ia  voNstlfutrs  htf  far  liw  rommtfUf'sf  syttififom  of  hfisf^'tla. 
It  15  ami  ally  total,  all  forms  of  sensilnlity  heinp  lost  ttr  impaired  thmyiiihout  the 
am^^itit^in  urea,  Dissoeinttnn  of  sensation  is,  huwever.  observed  occasionally 
(Roiley),     III  (licse  cases  hiss  of  pain-sense,  with  preservation  of  the  sense  of 

»  Builoy,  he.  nt.,  ]k  4.'»R. 
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touch  and  temperature,  is  the  commonest  form,  though  other  combinations  arc 
observed.  The  loss  of  sensibility  may  be  complete  or  only  partial ;  so  that  sliglit 
stimuli  are  not  perceived,  while  more  active  stimulation  meets  with  a  response. 
The  borders  of  the  anesthetic  areas  are  usually  sharply  marked  and  the  dis- 
tribution is  commonly  unilateral.  In  ordinary  tyjx^s  of  hysteria  the  anesthesia 
commonly  includes  half  the  body  (hemianesthesia),  including  the  mucous  mem- 
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brancs  of  tlu'  nioutli  and  tliroat  and  the  conjunctiva.  In  traumatic  eases,  liow- 
c»ver,  the  anesthetic  an^as  usually  corresjyond  with  the  parts  paralyzed.  If  there 
is  lieniii)legia,  tliere  will  1x3  hemianesthesia.  If  the  patient  is  paraplegic,  there 
will  Ih?  loss  of  sensation  in  both  lower  extremities,  extending  to  the  waist.  In 
these  cases,  however,  the  genital  organs  and  perineum  usually  escape.^  In 
paralysis  of  single  limbs  or  parts  of  limbs  the  anesthesia  may  be  limited  to  the 
paralyzed  extremity,  there  may  be  irregular  areas  of  anesthesia  scattered  over 
the  paralyzed  part,  or  the  anesthetic  area  may  be  in  the  sha}x»  of  a  glove  or  a 
stocking.  In  still  other  cases  there  wnll  l)e  anesthetic  areas  scattered  irregularly 
over  the  entire  surface  of  the  body.  The  distribution  of  hysterical  anesthesia 
differs  from  that  due  to  organic  disease  or  injury  of  the  nerves.  It  never  fol- 
lows the  areas  of  distribution  of  sensory  nerve  trunks,  nor  does  it  corresinnid 
with  the  anesthesia  observed  after  destructive  lesions  or  diseases  of  the  different 
spinal  segments.  It  may  l>e  tem|)orary,  intermittent,  or  permanent.  It  is  some- 
times absent  during  sleep  and  during  hypnosis.  Its  situation  may  change  from 
time  to  time,  or  may  be  made  to  change  by  hypnotic  suggestion,  or  by  the  action 
of  magnets.  The  appearance  of  the  skin  juid  mucous  membranes  in  hysterical 
anesthesia  is  normal.     (See  Fig.  11.) 
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fif/p^f'^sthesia  and  Pain, — Hysterical  i)atieiits  <*oiu])laiii  of  pain  in  various 
|«Iati*55.  eithiT  siRHitaueous  or  excited  l)y  external  stimuli.  The  slightest  touch 
upm  certain  areas  of  skin,  the  slightest  movement  of  an  hysterical  joint  or  a 
trifling  jar,  may  cause  the  patient  to  scream  with  pain.  In  some  cases  light 
t-Miclii^  cause  exquisite  agony,  while  firm  pressure  is  well  l)orne.  If  the  patient 
knows  that  the  part  is  to  \^e  touched,  the  pain  is  rendered  mon»  severe.  If  his 
anontioii  is  distracted,  the  painful  part  may  sometimes  Ik*  touched  or  pressed 
uj^m  without  exciting  expressions  of  discomfort.  The  areas  of  hy})eresthesia 
varv  in  size  and  situation.  Hyperesthesia  of  the  entire  body  is  rare.  Of  half 
the  VkhIv  it  is  more  common.  Hyperesthetic  areas  may  also  be  found  scattered 
over  the  anesthetic  zones.  In  males  the  testes  and  in  females  the  ovaries  are 
t*'»ninion  situations  of  hyperesthesia.  The  areas  surrounding  the  injured  part 
an-  often  hy|)eresthetic — that  is  to  say,  if  the  arm  has  \\oon  injured,  hyperes- 
rhfsia  will  \\o  complained  of  in  the  hand;  if  the  back,  hyperesthetic  zones  will  \yo 
found  nver  the  spine.  A  very  common  symptom  complained  of  is  the  sensation 
nf  a  nail  l)eing  driven  into  the  head.  Neuralgic  pains  are  sometimes  complained 
«»f  along  the  course  of  different  nerves,  notably  the  fifth  nerve  and  the  sciatic. 
In  some  cases  pressure  upon  the  hyperesthetic  zones  may  bring  on  a  paroxysmal 
arta<-k,  or  in  others  pressure  during  a  paroxysm  may  cause  the  attack  to 
ff  *as<'.  ^ 

The  ])ain  of  hysteria  does  not  produce  the  deterioration  of  general  health 
rausc'd  by  real  pain  from  an  organic  lesion.  Hysterical  j^atients  fretpiently  sleep 
well ;  nor  are  profound  changes  of  nutrition  produced — emaciation,  anemia, 
etc. — such  as  we  see  in  those  who  suffer  real  j)ain  for  long  jx^riods. 

Si'KciAL  Skxses. — The  Eyes. — Next  to  anesthesia,  impairment  of  the  eye- 
sight is  the  most  constant  symptom  of  hysteria.  There  is  often  anesthesia  of  the 
*'*»njnnctiva,  and  when  the  eyelids  are  touched  these  patients  do  not  wink.  The 
]iupils,  the  cK»ular  muscles,  the  optic  ner\'e,  and  the  refracting  media  of  the  eye 
are,  unless  some  previous  organic  disease  has  existed,  found  normal.  In  spite 
•  »f  the  n»ally  normal  condition  of  the  eyes,  impairment  of  vision  may  be  pr(>s- 
ent,  or  even  complete  blindness  of  one  eye.  Blindness  of  both  eyes  is  very  rarely 
ob>cr\*e<l.  V\nm  examining  the  eyes  with  the  perimeter,  it  is  usually  found 
that  tlie  visual  fields  are  diminished  in  size.  In  the  majority  of  cases  the  con- 
traction of  the  visual  fields  is  slight;  in  others  it  may  be  very  marked  indeed. 
When  slight,  the  contraction  usually  follows  the  boundaries  of  the  normal  field, 
but  when  more  marked  it  may  be  concentric,  so  that  only  a  small  central  area 
remains  sensitive  to  light.  The  contraction  usually  affects  both  eyes,  but  it  is 
often  more  uuirked  on  one  side  than  on  the  other,  an<l  the  side  of  greater  con- 
traction will  corres|Kmd  with  the  side  of  paralysis  and  anesthesia.  This  con- 
traction of  the  visual  fields  varies  much  from  time  to  time,  and  may  l)e  increased 
by  sources  of  excitement  such  as  augment  other  hysterical  symptoms.  Bailey 
states  that: 
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Assoc-iatecl  with  tliis  Jimitatiou  of  vision  for  wiiite  aiv  ciiaraflerislic  abnormities 
in  the  color  fields.  With  contraction  of  tlie  visual  field  for  white,  the  i)ereeption 
of  the  most  internal  colors  may  be  lost,  or  when  the  contraction  for  white  is  only 
moderate  in  decree,  there  may  he  a  reversal  of  the  normal  color  lields;  thus,  re<l 
may  be  seen  in  a  lar^jer  lield  than  hlue.^ 

Strangely  enough,  hysterical  impairment  of  vision  is  often  present  without 
the  patient's  knowledge.  In  addition  to  disturbances  of  vision,  there  may  Ikj 
spasm  of  the  eyelid  and  motor  disturbances  in  the  muscles  which  move  the  eye- 
hall.  Doul)l(»  vision  may  occur,  and  even  donble  vision  w^ith  one  eye — that  is  to 
say,  with  one  eye  closed  the  patient  may  see  two  lights,  whereas  there  is  hut  one. 

Jleoriruj, — Partial  loss  of  hearing  is  quite  common  on  the  same  side  as  the 
paralysis  or  anesthesia.  Ringing  in  the  ears  and  other  subjective  sensations  an^ 
sometimes  present.  C^omplete  deafness  is  very  unusual,  and  when  it  occurs  is 
commonly  associated  with  some  organic  disease  of  the  ear.  Deaf-mntism  is  a 
rare  condition  in  hysteria,  but  has  l>een  observed.  Tt  generally  occurs  suddenly, 
and  may  follow  an  hysterical  convulsion  immediately  after  the  accident.  Speech 
and  hearing  are,  after  a  time,  in  most  cases,  completely  restored.  Loss  of  the 
senses  of  taste  and  smell  are  occasionally  observed.  It  is  commonly  associated 
with  anesthesia  of  the  mucous  membrane  of  the  mouth  and  nose. 

iloTou  Symptoms. — Hysterical  Paralysis. — Hysterical  paralysis  is  an  occa- 
sional, not  a  constant,  sym])tom  of  hysteria.  The  traumatic  variety  follows 
injuries,  usually  of  a  slight  character,  though  occasionally  severe,  especially  in 
those  cases  where  the  injury  has  l)een  accompanied  by  sudden  terror  or  nervous 
shock.  It  possesses  this  peculiarity — namely,  that  it  rarely  comes  on  at  once,  but 
only  after  a  certain  lajise  of  time,  during  which  the  patient  has  l)een  dwelling 
upon  th(»  accident  and  its  results.  This  time  intervening  lx»tween  the  accident 
and  the  onset  of  pronounced  hysterical  symptoms  was  characterized  by  Charcot 
as  the  "  period  of  meditation,"  during  wdiich  the  patient  dwells  upon  his  injury, 
upon  his  pain  and  discomfort,  until  suddenly  or  gradually  the  paralysis,  anes- 
thesia, etc.,  develo]).  The  character  of  the  paralysis  varies.  It  may  amount  to 
no  more  than  a  general  muscular  weakness ;  usually,  however,  sj)ecial  muscles  or 
groups  of  muscles  are  involved — in  some  cases,  all  the  muscles  of  a  limb;  in 
others,  only  certain  muscles.  Further,  it  may  hapiK»n  that  while  some  of  the 
motor  functions  of  gi-ou])s  of  muscles  cannot  be  jx^rfomied,  others  can  Iw  jx^r- 
formcd  pcrfe(»tly  well.  From  this  it  may  happen  that  certain  i^eculiar  forms  of 
paralysis  are  produced.  Among  these  is  that  tyi>e  in  w^hich  the  patient  is  unable 
to  walk  (astasia-abasia).  The  patient  may  lie  in  bed  and  move  all  the  muscles 
concerned  in  walking  with  ease  and  ])lenty  of  ])ower,  but  when  he  stands  up  and 
tries  to  walk  he  at  on(*e  falls  to  the  ground.  He  may  even  Im?  able  to  stand  U]x>n 
his  tu's,  to  jump,  and  even  to  danc(%  but  walking  is  impossible.-  Tt  is  always 
the  case  that  the  paralysis  is  worse*  when  the  ])atient's  attention  is  attracted  to  it 
or  during  the  medical  examination,  and  indeed  in  all  cases  the  paralysis  varies 

'  l^ailoy,  loc.  cit.,  p.  AViO.  '  //»/>/..  p.  472. 
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greatlv  from  time  to  time.  So  long  as  the  jiatieut  remains  markedly  hysterical 
the  paralysis  continues  and  tends  to  grow  worse.  The  commonest  distributions 
of  the  paralysis  are  hemiplegia,  monoplegia,  and  paraplegia. 

IlemijJegin  occurs  more  often  upon  the  left  side  than  upon  the  right.     The 
face  is  not  involved,  thus  showing  a  marked  distinction  from  true  organic  hemi- 
plegia.    There  may,  however,  be  slight  drooping  of  the  corner  of  the  mouth  and 
sometimes  spasm  of  the  muscles  of  the  face.     The  leg  is  more  completely  para- 
lyzc*d  than  the  arm.     The  knee-jerks  are  usually  not  much  increased  and  foot 
clonus  is  absent,  except  in  some  cases  of  hysterical  contracture  in  which  the  foot 
IS  in  the  position  of  equinus.     The  gait  of  organic  hemiplegia  is  characteristic. 
The  patient  bends  his  body  toward  the  sound  side,  in  order  to  lift  the  paralyzed 
leg  oflF  the  groimd,  and  swings  it  forward  and  outward  through  the  arc  of  a  cir- 
cle, prmhieing  the  well-known  "  mowing  "  gait.     In  hysterical  hemiplegia^  on 
the  other  hand,  the  paralyzed  leg  is  dragged  along  the  ground  as  though  it  were 
an  inert  mass.     In  organic  hemiplegia  the  patient  tries  his  best  to  use  the  para- 
lyzed 1^,  and  nearly  always  makes  some  use  of  it.    In  organic  hemiplegia  there 
is  little  or  no  loss  of  tactile  sensibility  in  the  paralyzed  part.    Hysterical  hemi- 
])legia  is  accompanied  by  anesthesia  of  the  paralyzed  half  of  the  body  and, 
in  addition,   there  is  usually  impairment  of  vision  and  other  special  sense 
«»r*:ans, 

Monoplegia  (paralysis  of  one  limb)  is  a  frequent  form  in  traumatic  hys- 
teria. Tlie  arm  is  more  often  involved  than  the  leg  and  the  left  side  than  the 
ri|rht.  About  one  half  the  cases  are  of  the  traumatic  variety.  In  some  cases  the 
entire  limb  is  paralyzed ;  in  others,  only  the  muscles  of  the  forearm  or  hand. 
The  impairment  of  function  varies.  In  some  cases  it  amounts  only  to  weakness 
"f  the  muscles;  in  others  to  complete  paralysis.  In  some  cases  it  is  associated 
with  anesthesia  of  half  the  body ;  in  others  only  the  paralyzed  limb  or  a  part  of 
it  is  anesthetic.  Atrophy  of  the  muscles  is  absent  or  slight  in  hysterical 
paralyses  and  the  electrical  reactions  usually  remain  normal,  although  slight 
impairment  of  electrical  excitability  is  occasionally,  though  rarely,  observed. 
The  upper  borders  of  the  anesthesia,  where  a  limb  is  affected,  are  often  marked 
hy  a  circular  line  about  the  extremity — that  is  to  say,  they  do  not  correspond 
with  any  nerve  distribution. 

Though  the  arm  is  most  frequently  the  seat  of  hysterical  monoplegia,  paraly- 
?i^  of  the  leg  and  of  other  parts — the  face,  for  example — ^has  been  observed. 
The  anesthesia  of  hysterical  paraplegia  extends  usually  from  the  waist  down- 
ward. The  genitals,  however,  are  not  involved,  except  in  very  rare  cases,  in 
which  the  external  genitals  may  he  hyperesthetic  or  anesthetic.  Paralysis  of  all 
four  extremities  is  occasionally  observed.  In  cases  of  hysterical  paralysis  and 
anesthesia,  ataxic  movements  may  occur.  The  gait  of  the  patient  may  resemble 
that  of  well-advanced  locomotor  ataxia.  Some  of  these  patients  cannot  stand 
Tipright  with  the  eyes  closed,  and  many  of  them  sway  from  side  to  side  more 
than  is  the  case  with  normal  individuals.  In  other  cases  ataxic  movements  of 
the  upper  extremities  may  Ix)  observed.     In  these  cases  the  diagnosis  de])ends 
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upon  the  elimination  of  the  signs  of  organic  disease  and  the  diseoverv  of  some 
of  the  characteristic  signs  of  hysteria. 

Contractures, — In  tranniatic  hysteria,  spasmodic  contraction  of  groups  of 
muscles,  usually  of  the  extremities,  is  not  unusual.  It  may  be  associated  with 
paralysis  or  there  may  he  no  loss  of  power,  except  such  as  is  implied  l\v  the 
spasmodic  contraction  of  the  muscles.  Such  contractures  may  come  on  sud- 
denly; more  commonly,  however,  they  are  slow  in  development.  There  is  a 
difference  l)etween  the  contractures  of  hysteria  and  those  of  organic  disease. 
In  the  latter  the  contractures  develop  slowly,  and  it  may  be  weeks  or  months 
before  they  are  pronounced,  and  even  then  the  contraction  may  be  partly  over- 
come by  passive  movements.  Such  is  not  the  case  in  hysteria.  In  these  the 
nniscles  surrounding  a  joint  may  be  in  a  state  of  tonic  contraction,  so  that  no 
moderate  amount  of  force  can  overcome  it.  The  joint  or  limb  is  held  absolutely 
rigid. ^  In  organic  disease  the  reflexes  are  exaggerated  (knee-jerk  and  ankle 
clonus).  Tn  hvsteria  the  reflexes  are  rarelv  much  increased.  The  historv  also 
is  a  valuable  diagnostic  aid.  Hysterical  contractures  occur  after  injuries  too 
slight  to  profoundly  affect  the  nervous  mechanism — i.  e.,  to  produce  any  organic 
change.  The  contractures  may  be  transitory,  of  long  duration,  or  even  perma- 
nent. They  do  not  relax  during  sleep,  but  disappear  under  a  general  anes- 
thetic, and  may  often  be  diminished  by  hypnotic  suggestion.  According  to 
Bailey,  the  form  taken  by  the  contractures  differs  from  the  organic  type.  For 
example,  when  tlie  arm  or  the  leg,  or  both,  are  involved,  the  arm  is  drawn 
across  the  chest,  tlie  forearm  is  partly  flexed,  the  wrist  is  flexed,  and  the  fingers 
are  firndy  flexed  into  the  palm.  The  hand  may  assume  various  jx)sitions,  ac- 
cording to  the  preponderance  of  contracture  in  one  or  other  group  of  muscles. 
When  the  interossei  are  contracted  the  hand  is  held  in  the  position  for  hold- 
ing a  pen.  The  lower  extremities  are  usually  held  immobile  and  straight 
The  ankles  and  toes  are  often  in  a  position  of  equino-varus.  In  other  cases  the 
legs  are  held  in  the  same  position  of  flexion  as  is  seen  in  organic  disease  of  the 
spinal  cord.  The  diagnosis  must  lie  made  by  examining  the  reflexes,  by  search 
after  other  signs  of  hysteria,  and  by  the  condition  of  the  muscles.  Other  groups 
of  muscles  are  sometimes  involved,  those  of  the  tongue  producing  difliculties  of 
speech.  Spasm  of  tlie  muscles  of  the  neck  may  produce  torticollis.  Spinal 
curvature  may  l)e  produced  by  spasm  of  the  muscles  of  the  back,  and  spasm  of 
the  abdominal  muscles  may  produce  the  so-called  "  phantom  tumors." 

Tremor, — Trembling  is  an  almost  constant  symptom  of  traumatic  hysteria. 
It  is  most  often  observed  as  a  fine,  rapid  tremor  of  the  hands  and  fingers,  or  it 
may  mimic  the  tremor  of  paralysis  agitans,  or  be  still  more  coarse,  like  the 
tremor  of  multiple  sclerosis.  It  is  made  more  pronounced  by  excitement  and 
fatigue,  and  usually  disappears  during  sleep.-  It  is  usually  confined  to  certain 
grou])s  of  muscles,  though  it  may  be  generally  distributed.  Other  peculiar 
movements  are  sometimes  obsen^ed  in  hysteria,  such  as  fibrillary  twitchings  of 
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various  nniscles  or  forcible  clonic  contractions  of  groups  of  muscles.  Such  are 
often  obser\-ed  when  the  patient  attempts  to  make  some  coordinated  movement. 
To  the  normal  movement  of  the  limbs  there  is  often  added  a  series  of  clonic 
spasms  and  of  movements  in  excess  of  those  required  for  the  attempted  action. 

Hysterical  Joints. — Hysterical  affections  of  the  joints  are  often  observed 
after  slight  injuries.  They  may  come  on  at  once,  but  more  often  not  until  after 
the  patient  has  had  time  to  meditate  upon  his  condition.  **  The  knee-joint  is 
ino?t  often  involved;  after  that,  in  order  of  frequency,  the  hip,  the  wrist,  the 
sbonldery  and  the  ankle."  *  The  most  marked  character  of  hysterical  joints  is 
pain,  greatly  increased  by  motion.  A  careful  examination,  however,  will  usu- 
ally disclose  that  the  pain  and  sensitiveness  are  situated  in  the  skin  rather  than 
in  the  joint  structures  themselves.  Moreover,  the  pain  and  hyperesthesia  are 
in  many  cases  not  confined  to  the  vicinity  of  the  joint,  but  are  complained  of  in 
the  entire  limb.  The  position  in  which  the  joint  is  held  may  or  may  not  he  that 
of  organic  disease.  The  surest  and  simplest  way  of  eliminating  organic  disease 
in  these  cases  is  to  put  the  patient  under  a  general  anesthetic — unfortunately,  not 
alwavs  possible,  ^^^len  the  patient  is  under  ether  the  contracted  muscles  relax, 
the  deformity  disappears,  and  the  joint  becomes  freely  movable — conditions 
which  do  not  obtain  in  organic  disease. 

I  recollect  a  case  of  this  kind  seen  while  I  was  interne  in  Bellevue  Hospital,  at 
a  time  when  traumatic  hysteria  was  not  so  well  understood  as  at  present  (1886). 
The  patient  was  a  young  girl  of  sixteen  who  had  suffered  a  trifling  injury  to  tlie 
left  hip  as  the  result  of  a  fall  from  a  horse  car.  Some  weeks  later  she  was  brouglit 
to  the  hospital  suffering  from  what  was  believed  to  be  at  that  time  an  acute  inflam- 
mition  of  the  left  hip-joint.  She  lay  in  bed  with  the  left  knee-  and  hip-joints 
fieTed  and  entirely  rigid.  The  slightest  attempts  to  move  her  limb  were  followed 
by  screams  of  pain.  There  was  exquisite  tenderness  over  the  hip-joint,  and  appar- 
ently ."^welling  of  the  upper  portion  of  the  thigh,  which  was  confirmed  by  measure- 
meniP.  The  unusual  feature  in  the  case  was  that  the  patient  ran  an  irregular  tem- 
perature which  varied  between  normal  and  105°  or  106°  F.  The  temperatures  were 
taken  with  great  care  so  that  there  was  no  possibility  of  tampering  with  the  ther- 
mometer. The  members  of  the  attending  staff  then  on  duty  were  for  a  time  puz- 
zled as  to  the  true  condition,  and  though  redness  and  edema  were  absent  the  girl 
was  put  under  ether  with  the  idea  of  making  an  incision  and  draining  the  hip-joint. 
Tnder  the  anesthetic  all  evidences  of  disease  disappeared.  The  true  nature  of  the 
condition  was  then  recognized,  and  before  coming  out  of  ether  the  limb  was  placed 
in  <:plints,  so  that  the  position  of  flexion  could  no  longer  be  assumed.  Some  im- 
provement followed,  but  in  the  end  the  splints  were  removed  and  the  skin  over  the 
hip-joint  was  repeatedly  cauterized.  Under  this  treatment  the  patient  rapidly 
improved  and  left  the  hospital  soon  after,  not  cured,  but  in  a  condition  such  that 
?he  was  able  to  walk. 

The  occurrence  of  fever  as  a  symptom  of  hysteria  is  denied  by  many  observ- 
f^r<.     It  certainly  was  present  in  the  above-described  case.      The  diagnosis  of 
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such  joints,  then,  dei)encls  upon  the  absence  of  the  signs  of  inflammation,  usually 
of  the  well-known  positions  assumed  in  diseases  of  the  different  joints,  in  the 
disappearance  of  the  contractures  under  anestlicsia,  and  upon  the  presence  of 
geometrical  areas  of  anesthesia  in  the  vicinity  of  the  affected  joint.  There  is 
also  a  serious  i)ossibility — namely,  that  if  a  joint  be  held  immobile  for  a  long 
time,  actual  fibrous  ankylosis  may  occur,  and  this  condition,  unless  relieved 
by  breaking  up  the  adhesions  from  time  to  time  under  ether,  may  become  perma- 
nent. 

Reflexes. — The  reflexes  are  rarely  exaggerated  to  a  pathological  degree  in 
hysteria,  thougli  they  may  1)0  somewhat  overactive.  Foot  clonus  is  rare,  though, 
as  stated,  it  may  be  present  in  hemiplegia  and  paraplegia,  and,  as  already  stated, 
in  these  cases  tlie  feet  will  Ik?  held  rigidly  in  the  position  of  marked  equinus. 
The  clonus,  if  present,  lacks  the  force,  the  rhythm,  and  the  persistence  of  organic 
clonus.  In  regard  to  this,  Bailey  states  that  clonus  of  this  character  occurs, 
according  to  some  authors,  in  twenty  per  cent  of  all  cases.  In  rare  cases  of  hys- 
terical paraplegia,  however,  a  form  of  clonus  is  observed  identical  with  the 
organic  variety  and  only  to  be  differentiated  from  it  by  other  8^^nptom8.  For 
such  a  differentiation  the  Babinski  reflex  is  most  serviceable,  though  it  should 
not  be  forgotten  that  slight  organic  clonus  may  exist  without  the  Babinski 
reflex.  The  tendon  reflexes  may  be  diminished  in  hysteria,  though  they  are 
never  lost.  They  are  often  diminished  when  paralysis  as  well  as  anesthesia  is 
present. 

Spiiinc  TERs. — Loss  or  impairment  of  the  sphincteric  control  of  the  bladder 
and  rectum  is  one  of  the  rarest  accidents  in  hysteria.  There  may  be  retention  of 
urine,  and  tliore  is  often  increased  frequency  of  urination.  This  may  be  due 
merely  to  a  nervous  irritability  of  the  neck  of  the  bladder  (urina  spastica),  or 
it  may  Ix*  due  to  the  nervous  polyuria  frequently  observed  in  neurotic  individ- 
uals, notably  when  in  a  condition  of  excitement.  Anesthesia  of  the  mucous 
membrane  of  the  bladder  and  rectum  scarcely  occurs  as  the  result  of  hysteria. 

Hysterical  Atfacls, — Severe  forms  of  hysterical  attacks  are  less  common 
in  America  than  on  the  Continent  of  Europe.  Their  general  appearance  is 
familiar  to  everyone.  The  only  condition  from  which  they  must  be  differenti- 
ated is  epilepsy,  though  rarely  the  tw^o  conditions,  of  course,  may  be  combined- 
There  are  certain  marked  differences  lietween  an  epileptic  attack  and  an  hys- 
terical fit.  In  epilepsy  the  convulsion  is  of  short  duration,  an  aura  does  not 
always  precede  the  attack,  and  the  convulsions  frequently  occur  at  night.  The 
duration  of  an  hysterical  attack  may  be  half  an  hour,  or  an  hour,  or  more.  The 
attacks  rarely  occur  at  uight ;  there  is  always  an  aura.  In  epilepsy,  biting  of 
the  tongue  anrl  the  involuntary  ]iassage  of  urine  are  the  rule;  in  hysteria  these 
phenomena  do  not  occur.  During  the  attack  the  pupillary  reflex  to  light  is  lost 
in  ej)ilepsy,  present  in  hysteria.  After  an  epileptic  attack  the  knee-jerk  is  lost ; 
not  so  in  hysteria.  The  character  of  the  convulsive  movements  in  hysteria  is 
exaggerated,  and  <)])isthotonos  is  common.  After  a  true  epileptic  attack  the 
patient  passes  into  a  condition  of  so-called  postepileptic  stupor  which  may  last 
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fvT  several  biuirsj,  TIil-  livsterk'ul  attack  in  usually  recoverod  froni  suddenly 
and  the  minci  i$  at  ouce  fierfectly  clear.^  One  of  the  forms  of  hysterical  attack 
sometimes  seen  in  the  hospitals  in  New  York  h  the  sO'Oalled  hysterical  cuniu. 
The  patients  are  usually  luon  who  are  picked  up  un  the  street  unconscious  and 
Im^oghr  ti>  the  hospital  liy  the  amhnliince,  TIk'v  apfiear  tn  he  (entirely  uneon- 
arickiis  mnd  williout  ruction.  The  aclirm  nf  the  heart  and  respiration  remain 
QoniiaL  After  a  varialile  time,  which  may  lie  many  Imurs.  tht^se  indivirluals 
L^Otlite  well  and  ^r»  home.  The  tK'currenee  of  sivero  anc|  cniivulsive 
"  ly  occur  at  regular  intervalsi  and  often  at  the  same  hour  each  day.  In 
fmiie  esses  several  attacks  occur  daily  and  often  at  stated  intervals.  Following 
these  attacks  the  et^nstant  symptoms  of  t!ie  disease  are  fre(|iiently  made  worse. 
A  great  variety  of  s|)f*eial  and  genera]  dis*turliances  other  ttian  those  already 
IBenticined  may  form  a  part  of  the  hysterical  picture  in  tlie  given  ease.  A  few 
of  them  Tiiay  he  mentioned,  Jlysterieal  aphasia  is  not  very  rare.  Tliese  patients 
ahle  to  make  sounds,  Imt  rliey  eaimot  articulate  wortls ;  unless  they  are  also 
if  fhey  are  able  to  read  understand ingly  and  to  write.  Aphonia  may  also  be 
IirfKliire*!  by  weakness,  or  spasm  of  the  muscle  of  the  larynx.  These  patients  are 
iWe  to  make  any  vocal  sound  whatever.  Hysterical  asthuia  is  unt  infrequent. 
fttilients  breatlie  very  ra])idly,  arc  greatly  frightened,  aud  complain  of 
vmnt  of  air.  Cyanosis  is  absent.  In  other  cases  there  is  an  expiratory  spasm. 
The  patients  have  an  intermit  tent  or  ]K*rsistent  cough,  or  liave  hiccough,  or 
make  !*fraii^  noises.-  Tlie  digestion  may  be  disturhed  in  %^arious  ways.  (\m- 
[stipatinn  is  very  common.  TIk^  attacks  of  palpitation  and  the  alarming  sensa- 
ted  with  the  heart  have  already  l)een  mentioned.  Lix'alized  cyanosis 
are  not  uncommon.  Fever,  though  rare,  is  (jccasiomilly  observed. 
(Vrtaiu  |«>cnHar  skin  eruptions  have  l^een  deseril^ed  as  the  result  of  hysteria, 
tboQ^  in  this  eountrv  they  are  very  une*miuitiu.  The  folhiwing  ease  was  seen 
r  ii  the  kindness  nf  Dr.  Pearre  liailey  some  years  ago,  witli  the  idea 

^  tlie  existence  of  an  X-ray  burn. 

A  young  woman  injured  her  wrist.  The  surgeon,  undecided  as  to  whether  the 
fmctiire  existed  or  not.  used  the  X-ray  for  diagnosis.  A  few  days  afterwards  the 
gmdttally  lost  its  strength,  and  ten  days  later  there  appeared  a  vestcuhir  enrp- 
mnning'  up  the  entire  anti.^rior  surface  of  the  arm  and  out  upon  the  breast, 
[Ifv  exaniination  showed  a  typical  liysterical  mono]degia  of  the  arm,  with  profound 
iia  nmning  out  to  the  breast.  The  erupt ion»  in  no  way  resembling  an  X-ray 
id  coinciding  with  the  anestheeia,  was  regarded  as  purely  hysterical  tn 
rfunetar,* 

Htstkkical  Vertioo.- — Patients  with  hysterical  hemiplegia  frequently 
trod  (ii  sway  and  stagger,  while  standing  nr  walking,  toward  the  jmralyzed  side. 
Snuie ''•f  tl«*^*  patients  eum|jlain  of  sensatirms  of  giddiness  and  vf^rtign;  in  oth*/rs 
the  j»eiHMitioiis,  though  not  complained  of,  are  readily  assented  to  upon  suggestion. 
In  Bome  instances  the  gait  closely  resembles  that  of  disease  of  the  eerehellum. 
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Hysteria  in  Its  Medico-legal  Relations. — In  traumatic  neurasthenia  litiga- 
tion may  induce  the  symptoms,  and  in  all  cases  makes  them  worse.  Traumatic 
hysteria,  on  the  other  hand,  occurs  quite  irrespective  of  any  question  of  litiga- 
tion or  of  damages.  There  is,  however,  no  class  of  damage  suits  in  which  jus- 
tice is  less  likely  to  l)e  ohtained  than  in  traumatic  hysteria.  On  the  part  of  the 
])laintiff  it  is,  unfortunately,  not  difficult  to  procure  exi)ert  evidence  to  the  effect 
that  the  paralysis,  the  anesthesia,  the  contractures,  and  other  symptoms  are  the 
direct  results  of  the  injury  received  at  the  time  of  the  accident,  and  that  they 
are,  moreover,  either  of  an  organic  nature  or  that,  if  their  functional  character 
he  admitted,  they  are  nevertheless  most  serious  and  likely  to  he  permanent. 
When  an  hysterical  patient  appears  in  court  he  consciously  or  unconsciously 
exaggerates  all  his  symptoms,  so  that  the  nervous  breakdown,  the  paralysis,  etx?., 
exhibited  by  the  patient  himself  to  the  jury  may  appear  to  them  to  be  even 
worse  than  has  been  indicated  by  the  testimony  during  the  trial.  It  is  hard 
for  them  to  realize  that  a  limb  paralyzed  and  contracted  to-day  may  to-morrow 
be  used  with  perfect  freedom.  In  court,  moreover,  the  hysterical  patient  is  very 
apt  to  exhibit  violent  emotional  disturbances,  perhaps  even  to  have  an  hysterical 
convulsion.  The  effect  upon  the  minds  of  the  jury  is  usually  that  the  patient 
must  have  sustained  a  very  grievous  injury  and  that  in  all  probability  its  local 
effects,  so  evidently  serious  when  exhibited  to  those  unfamiliar  with  the  extraor- 
dinary mimetic  powers  of  the  disease,  are  permanent.  The  apparent  suffering 
in  these  cases  is  usually  pitiable.  The  plaintiff  appears  to  be  a  nervous  wTeck, 
and  thus  the  damages  allowed  him  are  usually  out  of  all  proportion  to  the  extent 
of  his  real  injuries. 

Prognosis. — That  hysteria  may  he  fatal,  imcomplicated  by  any  organic  dis- 
ease, is  op(»n  to  doubt ;  nevertheless,  a  few  cases  have  l)een  reported  in  which  hys- 
terical ])atients  have  died  apparently  as  the  result  of  hysteria  merely.  T$ailey 
considers  that  these  cases  are  open  to  doubt,  and  says  that  in  no  instance,  so  far 
as  he  is  aware,  has  a  careful  microscopic  examination  l)een  made  of  the  central 
nervous  system  in  order  to  exclude  pathological  changes.  In  America  cases  of 
traumatic  hysteria  are  often  the  basis  of  suits  for  damages,  and  as  long  as  the 
case  is  in  litigation  the  circumstances  are  most  favorable  for  a  continuation 
and  aggravation  of  the  disease.  After  the  suit  has  been  decided  the  patients 
generally  recover  more  or  less  rapidly.  In  a  large  proportion  of  these  cases 
there  is  no  previous  history  of  hysterical  phenomena,  nor  any  evident  hereditary 
predis|)osition.  These  individuals  usually  return  to  a  normal  mental  state.  In 
children,  hysteria  usually  runs  a  short  course,  lasting  only  a  few  weeks.  In 
old  age  hysteria  is  infrequent,  though  when  it  develops  it  is  apt  to  l)e  persistent 
and  hard  to  cure.  During  the  middle  portion  of  life  cases  of  traumatic  hysteria, 
unless  they  have  l)een  previously  hysterical,  or  have  a  strong  hereditary  predis- 
])osition,  or,  unless  the  condition  is  complicated  by  depressed  states  of  general 
health,  by  chronic  intoxications,  as  of  alcohol,  or  by  serious  organic  disease, 
tend  to  get  well  under  j^roper  surroundings. 
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In  addition  to  the  cases  of  traumatic  neurasthenia  and  of  traumatic  hys- 
teria, there  exists  another  and  much  smaller  group  of  cases  of  mental  and  gen- 
eral nervous  <listurbance  following  injuries,  of  a  far  more  serious  character 
than  either  of  those  just  described.  In  these  cases  the  question  has  never  been 
definitely  answered  as  to  whether  organic  changes  occur  in  the  central  nervous 
svjttein  as  the  result  of  the  accident  or  not.  They  are,  in  other  words,  best 
desiorilK*d  as  borderland  cases  in  which  the  symptoms  in  part  resemble  those  of 
neurasthenia  or  of  hysteria  and  in  part  resemble  also  the  symptoms  of  organic 
<liseas<*.  The  condition  follows  accidents  of  a  much  more  serious  character  than 
ill  the  two  pnr<)Ui>s  just  described.  The  element  of  terror  or  psychic  sh(x*k  uuiy 
In*  f>reseiit  or  absent.  The  injuries  are  such  as  arc  produced  by  uuichinery  acci- 
<k*nts  when  the  IkxIv  of  the  victim  is  more  or  less  seriou>ly  uumgled.  It  may 
follow  very  serious  electrical  bums,  such  as  are  sometimes  suffered  by  electric 
linemen  who  cfHue  in  contact  with  live  wires  and  are  not  immediately  extri- 
cated. The  victims  are  not  killed,  but  may  be  horribly  burned,  so  that  entire 
limlis,  or  |iortions  of  limbs,  or  other  parts,  are  so  injured  that  extensive  loss  of 
suhjitance  results.  The  symptoms  sometimes  follow  railway  accidents  in  which 
tbe  btnly  is  more  or  less  crushed  or  mangled.  I  have  seen  one  case  following 
a  dynamite  explosion  in  which  the  individual  was  cut  and  torn  and  lost  the 
si^ht  of  Kith  eyes.  Falls  ujxm  the  head  from  a  great  height  and  other  similar 
serious  injuries  may  \yo  followed  by  the  symptoms  of  this  condition. 

Symptoms. — In  these  cases  the  physical  injuries,  the  wounds,  fractures, 
Imms  or  other,  produce,  after  the  accident,  their  own  definite  surgical  signs  and 
un^  finally  recovered  from  in  due  course  of  time,  but  the  patient,  instead  of 
U'ing  able  to  resume  his  occupation,  is  by  no  means  in  a  condition  to  return  to 
work-  He  becomes  mentally  depressed,  apathetic,  loses  interest  in  his  business 
and  cares  not  for  the  welfare  of  his  family.  He  sits,  sad  and  gloomy,  appar- 
ently not  dwelling  upon  his  condition,  but  indifferent  to  all  things,  thinking 
^•f  nothing.  If  aroused  he  is  rendered  fretful  and  annoyed.  He  desires  not 
to  W'  disturlied.  The  condition,  in  other  words,  closely  resembles  in  many 
Rspeets  the  milder  forms  of  melancholia.  The  physical  condition  suffers  con- 
siderably. The  patient  becomes  pale,  anemic,  and  often  loses  much  flesh.  In 
FOTue  cases  the  mental  state  approaches  that  of  dementia.  The  patient  is  apa- 
tljetic  and  forgetful.  He  is  inattentive  and  unable  to  concentrate  his  mind 
npon  anything.  His  sj^eech  may  be  interfered  with  from  inability  to  remember 
names  an<l  words.  The  details  of  the  accident  cannot  be  recalled  nor  the  time 
preceding  or  immediately  following  it,  though  he  may  distinctly  remember 
events  long  past. 

Motor  Symptoms. — Among  these  tremor  is  always  marked.  This  is  a 
tremor  which  may  not  be  observed  while  the  muscles  are  at  rest.  It  is  greatly 
mcTf-as^'d  by  movement,  or  by  the  effort  to  perform  some  physical  act  requiring 
coonlinaticm,  and  is  also  marked  during  excitement  and  fatigue.     This  tremor 
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interferes  eonsiderably  with  the  performance  of  the  simplest  task.  The  patient 
may  l)o  unable  to  write  logibly,  or  to  button  his  clothing.  In  other  cases  the 
tremor  is  very  coarse  and  resembles  the  incoordinated  movements  seen  in  mul- 
tiple sclerosis.  The  tremor  is  observed  chiefly  in  tlio  hands  and  arms,  though 
sometimes  the  head  will  also  shake.^  It  may  1^  so  decided  that  the  patient  ha-^ 
difficulty  in  performing  the  most  ordinary  acts  of  everyday  life.  He  may 
scarcely  be  able  to  feed  himself  properly  and  when  he  attempts  to  drink  a  glass 
of  water,  much  of  the  liquid  is  spilled.  In  the  more  severe  cases  the  tremor 
extends  to  the  lower  extremities  so  that  the  patient  has  difficulty  in  walking. 
Tie  walks  slowly  and  with  hesitation.  The  foot  may  be  dragged  a  little,  but 
there  is  no  evidence  of  true  paralysis.  In  some  cases  there  is  fibrillary  twitch- 
ing of  the  muscles,  notably  of  the  shoulders  and  face.  By  the  tremor  of  the 
tongue  and  other  speech  uiuscles,  the  voice  Incomes  thick  and  the  si)eech  indis- 
tinct; sometimes  the  voice  has  a  jerky  character.  Paralysis  is  not  a  sym])tom 
of  this  form  of  neurosis,  and  when  it  is  observed  it  is  either  a  sign  of  hysteria 
or  an  indication  of  organic  disease  (Bailey).  These  cases  present  no  symp- 
toms which  lead  to  the  diagnosis  of  a  focal  organic  injury  to  the  nervous  sys- 
tem, and,  on  the  other  hand,  they  differ  considerably  from  the  symptoms  of  the 
purely  functional  neuroses.  Though  no  muscles  are  paralyzed,  all  the  muscles 
are  weakened  and  the  patient  readily  l)ecomes  fatigued  and  even  exhausted  from 
slight  muscular  efforts.  The  electrical  reactions  of  the  muscles  remain  in  most 
cases  normal  (Bailey). 

TiiK  Reflexes. — The  knee-jerks  are  usually  exaggerated,  though  in  a  few 
cases  they  are  said  to  have  been  diminished.  Th(»  two  sides  of  the  body  usually 
present  the  same  abnormal  increased  reflex  activity.  Ankle  clonus  is  a  rare 
symptom. 

Sensory  Symptoms. — The  sensory  symptoms  often  resemble  those  observed 
in  traumatic  neurasthenia  or  hysteria  but  are  less  prominent.  Pain  is  not  a 
marked  symptom  in  these  cases.  There  is  usually  some  pain  in  the  back,  and 
the  spines  may  be  sensitive  on  pressure,  but  the  terrific  pain  and  hyperesthesia 
complained  of  in  the  other  neuroses  is  not  present  Slight  headache  is  a  fairly 
constant  symptom. 

Anesthesia  is  often  present  but  differs  from  the  anesthesia  of  hysteria. 

In  extent,  distribution,  and  selection  it  resembles  the  loss  of  cutaneous  sensi- 
bility such  as  is  found  in  the  depressive  and  demented  forms  of  insanity,  more 
closely  tlian  the  typical  loss  of  sensibility  commonly  occurring  in  hysteria.'- 

Often  there  is  no  anesthesia  but  blunting  of  the  general  sensibility,  slight 
touches  anywhere  upon  the  skin  arc  scarcely  noticed,  while  a  needle  prick 
causes  only  slight  pain.  In  some  cases  the  tactile  sensibility  is  preserved  while 
there  is  a  local  or  general  absence  of  the  sense  of  pain.  In  the  areas  where 
sensibility  is  diminished,  actual  anesthesia  is  scarcely  found,  nor  are  the  limits 
of  these  areas  so  shar])ly  marked  as  is  the  case  in  hysteria. 

»  Bailey,  loc,  at,,  p.  515.  '  /bwi.,  p.  519. 
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Special  Senses. — Tliere  may  be  inequality  of  the  i)iipils,  and  even  failure 
of  the  pupils  to  contract  when  expovsed  to  light.  The  l)ehavior  of  the  eye  reflex- 
is  quite  diflFerent  from  that  observed  in  neurasthenia  where  the  pupils  respond 
quickly  to  light,  dilating  and  contracting  alternately.  Diminution  of  the  visual 
tields  has  oocasionally  l)een  recorded.^ 

Partial  deafness  on  one  or  lK)th  sides  is  not  uncommon.  Subjective  sensa- 
tions of  ringing  and  buzzing  in  the  ears  are  not  infrecjuent. 

Gexerai-  Symptoms. — After  a  time  these  patients  come  to  look  severely 
ill.  The  features  are  pinched  and  dra\vn,  the  complexion  takes  on  a  grayish 
jiallor  such  as  is  often  seen  in  severe  chronic  forms  of  nervous  disease.  The 
aj»petite  is  poor,  the  lK)wels  are  constipated,  dyspe])tic  symptoms  are  couuuon. 
The  patients  may  l)ecome  anemic  and  considerably  emaciated.  They  sleep 
liadly,  and  are  disturbed  by  horrible  dreams  and  nightmares.  The  pulse  is  often 
unduly  rapid.     The  sexual  power  in  males  is  often  lost. 

DiagBOiis. — The  diagnosis  of  this  group  of  cases  is  not  alw^ays  easy.  It 
depends  tipon  tlie  ability  of  the  examiner  to  exclude  organic  forms  of  injury 
or  disease.  In  a  general  way  it  may  be  said  that  for  the  correct  diagnosis  of 
these  cases  tlie  skill  and  experience  of  a  highly  trained  neurologist  are  necessary, 
and  the  patient  must  be  kept  under  observation  for  a  considerable  length  of 
time. 

Prognotis. — The  prognosis  as  to  cure  in  these  cases  is  very  bad.  Very  few 
of  these  individuals  are  ever  able  to  resume  an  active  occupation.  In  some  the 
symptoms  reach  a  certain  grade  of  severity  and  remain  unchanged.  Others 
liecfuiif  insane  and  die  lunatics.  Still  others  live  for  an  indefinite  time  and 
then  die  without  developing  any  sjiecial  symptoms  other  than  those  already 
itejcrihed,  tbeir  symptoms  growing  progressively  worse  and  worse. 

*  Bailoy,  loc,  rit.,  p.  520. 


CHAPTER    III 

DISEASES  OF  THE   SPINE 

POTT'S  DISEASE,  TUBERCULOSIS  OF  THE  SPIKE,  CARIES  OF  THE  SPINE 

TrwKRCUi.osTs  of  the  vertebiw  is  a  very  eoiinnon  (lis(»as(\  It  may  devolup 
at  any  age,  though  most  common  between  the  ages  of  four  and  twenty  years, 
^lales  are  more  often  tlie  victims  than  females. 

Causation. — Here,  as  elsewhere,  invasion  of  the  tissues  with  the  tubercle 
bacillus  is  the  cause  of  the  condition.  As  predisposing  causes  may  be  men- 
tioned hereditary  predisposition,  depressed  states  of  general  health  and  malnutri- 
tion, resulting  from  acute  diseases,  or  from  unhygienic  environment.  Trauma  is 
an  undoubted  cause  in  a  certain  proportion  of  cases ;  and  yet,  in  a  good  many 
instances,  a  preceding  fall  upon  the  back,  a  blow  or  a  strain,  are  assumed  to  be 
the  cause  of  the  disease,  whereas,  probably,  they  have  had  nothing  to  do  with  it. 

Pathology. — The  lesion  consists  of  a  tuberculous  osteomyelitis,  usually  of 
the  spongy  portions  of  the  bodies  of  the  vertebrjc,  more  often  of  the  anterior 
portions  of  the  bodies  than  elsewhere.  The  other  parts  of  the  vertebra?  are 
rarely,  although  sometimes,  attacked.  As  the  result  of  the  destruction  of  the 
bony  framework  of  the  body  of  the  affected  vertebra?,  the  bone  becomes  soft- 
ened and  is  gradually  cruslied  by  the  superincumbent  weight.  The  collapse  of 
the  vertebriv  causes  an  angulation  at  the  point  of  disease,  the  upper  portion 
of  the  vertebral  column  falling  forw^ard,  so  that  at  the  point  of  angulation  the 
spines  of  one  or  more  of  the  vertebra?  become  prominent  behind,  producing  the 
well-known  deformity  "  humpback  "  or  kyphosis.  The  infection  is  usually  con- 
fined to  one  or  more  adjacent  vertebra*;  very  rarely  two  separate  portions  of 
the  spinal  column  may  be  simultaneously  attacked.  When  the  tuberculous 
process  has  run  its  course,  the  place  of  the  diseased  tissues  is  taken  by  firm  new 
connective  tissue  and  the  deformity  of  the  back  remains  permanent.  Among 
the  regular  results,  here  as  elsewhere,  is  softening  and  breaking  down  of  the 
tuberculous  tissue  and  the  formation  of  a  tuberculous  abscess.  Such  abscesses 
tend  to  burrow  in  various  directions  according  to  the  seat  of  the  disease,  and 
to  approach  the  surface,  forming  tlie  well-known  tuberculous  or  cold  abscess. 
These  abscesses  become  superficial  in  different  localities,  according  to  the  site 
of  the  diseased  vertebra*.  In  the  neck  the  abscess  usually  forms  in  the  posterior 
wall  of  tlie  pharynx,  "  retropharyngeal  abscess."  Such  an  abscess  may  project 
forward  into  the  pharynx,  or  in  some  cases  it  will  find  its  wav  between  the 
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iai  plaiDi;  of  the  nock  and  jn^sent  Iwlow  the  eiir  lM?neflth  the  sternoiiiostoid 
flnificle*  Mlien  the  disease  h  in  the  dorsal  region  the  abscess  may  aecniiudate 
in  the  niediastimiTn ;  or  may  penetrate  between  the  ribs  and  appear  in  the  back 
to  QOe  side  of  tlje  spinal  cohnnn.  In  the  h>wer  thjrsal  and  hiinbar  regions  they 
follow  doAvn  the  course  of  the  psoas  nnist^k*  and  ajrpear  abt>ve  or  bcdow  Pou- 
paCn  ligament.  In  other  eases  they  i>euetrate  the  hdn  ahove  the  crest  of  tlie 
iKiuii,  at  the  outer  Ixmler  td  the  erwtor  spina?  musele,  fonning  a  lumbar  al»3iH:»»s. 

A#  the  result  of  the  disjdaeeiiient  of  the  bones  tlie  sjiiual  cc>rd  miiy  be  eorn- 
i,  prtKlucing  the  syn4>tiuns  of  a  eonipres^iou  niyelitis.  These  syniptnius 
tary  in  character  according  to  the  situatic^ii  and  <k'^^ri'e  of  the  conipression.  In 
ilw  diirsal  region  the  syuijitHins  are  thuso  nf  spastic  pariiplei'ia — thnt  is  to  s\i\\ 
tlie  niii^*t]Iar  jK^wer  of  the  lo^s  is  diiniuishrd,  the  rcilexes  are  iucronscd,  Tnt;d 
jin<vthc*9^ia  of  the  extreniitit^s  is  riu'c,  nsnally  sensibility  Is  merely  diminished. 
TWre  may  or  may  not  be  part  in!  or  total  ])aralvsi8  of  the  bhidder.  Pidn  dne 
lo  compression  of  the  cord  tiniy  lie  felt  in  the  bark  or  radiate  ihiwnward  iu  the 
\'%kA  from  the  sieat  of  disease.  If  the  coinpressiou  increases  and  is  unrelieved, 
there  wiD  be  atrophy  of  the  nniscles  and  in  the  later  stages  bed-sores;  and  if 
the  patient  has  been  eatbeterizrd,  cystitis,  etc.  In  stmie  eases  tlie  disturbances 
in  the  fimction  of  the  cord  are  dne  to  involvement  of  tlie  external  surface  of  the 
dura  mater,  by  the  tid)ercnlous  inflanmiation.  The  cord  is  tlien  compressed  by 
fflematons  swelling  of  the  snrrnnnding  structures  and  by  inflammatory  thick- 
ening. Other  causes  of  distiirhance  nf  fnnctirm  are  the  pressure  of  a  tnlMTcn- 
lons  ahescess  within  the  spinal  cannl,  and  in  other  eases  embolism  of  the  spimil 
IS  saifl  to  }n^  a  cause.  In  advanced  cases  thei*e  is  also  a  descending  and 
ing  compression  niyelitis. 

Syinpt0mi,*-*ln  a  certiiin  ]trc>y)<jrtion  of  cases  the  onset  of  the  symptoms  is 
an  injury,  not  usually  severe,  hi  tfie  bock;  and  such  injurv  may 
d  some  months  hefore  the  trouble  with  tlie  spine  becomes  manifest. 
The  early  s^^mptoms  consist  usually  in  deterioration  of  the  general  health;  the 
diildren  become  languid,  they  suffer  from  loss  of  flesh  and  strength,  are  easily 
^  '  _  d,  and  sleep  badly.  If  carefully  observed,  it  will  be  noted  that  when 
ug  or  sitting  the  ehibi  supjiorls  itself  ly  the  arms  on  tables  and  chairs. 
Tbej'  walk  rather  stiffly,  rigulity  of  the  spine  being  one  of  the  most  characteristic 
^mptorns.  The  gait  and  attitude  of  these  children  is  jieenliar  and  eharacteris- 
tie^  hut  varies  somewhat,  according  to  the  region  attacked.  In  walking,  the 
spine  is  held  quite  straight  and  rigid,  When  rising  from  a  chair  or  in  picking 
up  an  object  from  the  ground  the  patient  dcK^s  not  bend  the  back,  but  holds  it 
^iff  and  straight.  Sudden  increase  of  pressure  upon  the  diseased  vertebne  being 
OEtrenjely  painful,  all  the  motions  of  the  body  are  made  slowly  and  carefully. 
Id  walking,  the  child  places  its  feet  with  care  to  avoid  any  sudden  jar  and 
bean  most  of  the  weight  upf»n  its  toes.  In  disease  of  the  cervical  region  there 
6iaT  be  a  rigid  deformity  reseuddiiip  torticollis.  In  other  eases  the  head  will  be 
more  or  leaa  markedly  flexed  or  extended.  There  is  in  tliese  eases  also  a  forward 
Besian  of  the  lumbar  spine,  so  that  the  noruuil  h>rdosis  is  rliminished  or  absent. 
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In  disease  of  the  dorsal  region  the  slioiilders  are  elevated,  and  in  disease  of 
tlie  luiiil>ar  region,  durin*!:  its  earlier  slH^jjeSj  tlie  normal  lordosis  is  increased. 
Some  lateral  deviation  of  the  spine  iiiaj  be  jiresent  in  any  ease,  no  matter  what 
the  silnatiun  of  the  tid>erouhHi.s  pn^eess. 

Pain.' — rain  is  an  early  and  constant  synqitoiii  of  I*utt'.s  disease.  It  is  nsn- 
ally  referred  to  the  distrihutiuii  uf  the  ]K>ri{iheral  nerves  arising  from  the  curd 
at  the  level  of  the  disease.  In  disease  of  the  t^crvieal  region  the  ehildren  have 
pain  at  the  hack  of  the  neek  or  Ijelow  the  oet^ipiit  Jn  the  dorsal  JT*{^i<iu  the  pain 
is  referred  to  the  ehest  or,  when  the  disease  is  lower  down,  to  the  abdonjen.  This 
last  (abdoniinal  pain)  is  ]iresent  in  a  large  proportion  of  eases,  ami  may  give 
rise  to  the  k^lief  ihat  the  child  is  siifferinG:  from  trouble  witli  the  stomach,  the 
intestines,  or  other  al)dominal  organs.  There  may  al^o  be  pain  in  tlie  baek, 
referred  to  the  affected  vertebne^  greatly  inc^reased  by  pressure  over  the  spines 

whose  Ixjdies  art*  the  seat 
of  disease  antl  by  motion. 
In  the  eervieal  region  there 
may  be  (listorbanfes  of  res- 
piration, cough,  dyspnea, 
and  a  jf^rky  breathing,  ae- 
eompanied  by  grnnling 
sounds  during  expiratiim. 
In  this  region,  als(»,  affee- 
Hons  of  the  eye  are  some- 
times  observed — atrophy  of 
the  optic  nerve,  or  neuritis, 
with  dilatiUion  of  the  pn- 
pils.  In  some  of  the  uvtve 
aente  cases  there  is  an  ele- 
vation of  temperature  and 
a  corresponding  accelera- 
tion of  tlie  pulse. 

Deform ihj.  —  The  mo<st 
characteristic  sign,  when 
the  disease  is  fairly  vrell 
advanced,  is  the  deformity' 
caused  by  the  ernnibling 
iind  fHdIapse  of  the  lx»dies 
of  the  affected  vertebnsp. 
Fig.  27.     1 1  mikcitlosis  op  the  fioDiEs  nr  thk  t>ohsai.  Ver-     prodneing  a  prominence  r»f 

TEiiR,F.;  t  OLD  Abscess  in  the  Back;   DuratioxV  of  the         .  .  •      *i      i       i       *  at 

Disease  Oxe  Year.     (New  York  Hospital  collection.)  ^^^^  ^P^^^^  "^  ^^^^  ^^^'^^  ^^*   **1<^ 

level  of  the  disease  and  an* 


g^nlation  of  I  he  vertebra]  column.  At  first,  aud  in  the  more  acnte  cases,  this 
angnlar  deformity  i«  qnite  sharp.  Tn  the  later  sta^jes  it  l>eeomes  more  ronndecL 
The  ki/phus\  or  hnmi>,  is  most  marked  in  the  dorsal  region,  where  the  spine  is 
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■  BOitnallv  convex  backward;  h^s  .so  m  ihr  (-crvieal  and  lumbar  regions,  where 

Mfe  dpine  normally  exLibits  a  forward  ciirvanin*.     V**v  tlio  jiurposc  nf  iveord  in 

die  individual  case  it  is  important  to  preservt*,  fnmi  tinio  to  time,  a  tracing  of 


liw.  2R.— pTMi,***  Ans^rrs.*  SiiriWTXfj  lijixniN  ot  Tiit;  1- KMrii  irpov  thk  Pki.vis.      Kxtroine  lonlcKSis  was 
firt«Jurf^l  "whi-n  the  ftltrmpt  was  niadr  to  extend  tlie  thigli,      rubt^reuluiw  caries  of  the  lower  dorsal 
(New  York  Hutipiiul,  autlnjr'j^  ctusa.) 


rbr«. 


W  the  angular  ileforniitv  of  the  Imck,  For  this  purpose  one  may  use  a  stri|i  of 
■  lead  or  other  si^ft  metal,  of  suitable  thiektiesg,  whi<'li  is  a|»|>lk'd  to  the  hark  and 
the  outline  nf  its  various  curves  snhse(|iienTly  1ra(*rd  on  ]ia]ier. 

J&»fr««sc«. — The  signs  and  syinptoms  of  tuhercidons  ahseesses,  secondary  to 

of   the  vertebnv,  rosenihk  those  of  soralh'd   '^  enhl  id>8eess/'  wherever 

The  signs  aiid  symptoms  of  aente  inflanninition  are  wanting — namely, 

piin*  heat,   redness,  and  tenderness.     A  moderate  rise  of  tem|wrature  in  the 

freninir  is  not  nncommon*     Leucocytosis  i.^  either  absent  or  sliirlit,  niiless  the 

is   perforated  and   tlie  walls  of  the  ahseeii^s  cavity  are   invaded   hy   the 

?nie  cocci.    When  the  abscesses  ajiproaeh  the  skin,  so  that  they  l)econie  pal- 

pri>1e,  they  give  the  ordinary  sign  of  the  presence  of  fluid  collections — namely, 

flnctoation.     If  the  abscess  is  ahont  to  perforate,  the  overlying  skin  heeomes 

diinT^   thinner,  slightly  reddened,   and   finally   purple.      The   contents  of  the 

ibecess    consist    of    creamy,    so-called    tuberculous    pusj    mixed    with    cheesy 

aiflteriaL 

The  local  signs  produced  vary  in  different  cases,  according  to  their  situation. 
Im  the  cervical  region  a  retropharyngr^al  abscess  gives  rise  to  difficnlties  in 
^inillowiiig^  srmietinies  to  serious  dyspnea.  If  the  abscess  finds  its  way  laterally 
and  prv^fientB  at  the  side  of  the  neck,  a  localized,  rounded,  fluctuating  swelliug 
i*  fomi<*d,  with  the  alisenee  of  the  signs  of  acute  inflammation.  In  all  cases 
f^^r  is  either  slight  or  absent,  unless  pyogenic  infe^ction  oeenrs,  when  seii- 
tjc  ^rmptoms  will  V>e  develojied.  A  large  abscess  in  the  mediastinum  will  give 
fi«»  to  pressure  symptoms,  sometimes  of  an  alarming  character — namely,  dysp- 
and  cyanosis.  A  psoas  abscess  given  the  signs  of  a  tense,  elastic  tumor  in 
or  other  lower  lateral  quadrant  of  rhe  alHlomciL     If  it  finds  it?  way  below 
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Ponjmrt's  ligament,  tlie  rniiiiinmiriitioii  boUveeii  tlie  abdominal  tumor  and  tbr 
swelling  of  the  thigli  mav  often  Ije  readily  made  out  bj  palpation.     Pressure 

ii])on  the  abdominal  swell- 
iiiii  iiiereases  the  teur*ion  of 
tilt!  swelling  in  the  thigh, 
and  vice  verm.  In  ^nne 
ea^es  a  psoas  abscess  will 
f  jrese  u  I:  poi>  t  e  r  i  o  r  1  y  ii  [  h  h  i 
rlie  butt(K'k.  Those  ab- 
scesses wll  id  I  f  <  *1  b  I  w  1 1  Mi 
r«nirs<'  of  the  psoas  ninsele 
are  attended  at  first  bv 
liiititalinn  af  motion  in  ijici 
hip-jiiint  and  la  lor  by  a 
irra<hially  increasing  (lex- 
if«n  of  tlie  thigh  on  tlie  af- 
fected side,  which  cannot 
he  overcome.  Tt  is  nsnally 
easy  to  differentiate  these 
abseesses  from  tubercnlosis 
of  the  hip- joint  by  the 
presc^nce  in  the  former  of 
an  intra-abdominal  tnnior 
and  hy  the  signs  of  dtr- 
formity  of  the  spine  (ky- 
phosis) in  tlie  dorsal  or 
Inndiar  regions,  respetively.  The  paralyses  which  may  awompany  tnl)eren- 
losis  of  the  vertebriT'  have  already  been  di^scrilnMh 

Diagnosis.  —  It  is  often  p*issiblc  to  ninke  a  probable  diagnosis  of  tnWrenlons 
disease  of  the  vertebra'  liy  watching  the  motions,  attitudes,  and  general  ltebi\vior 
of  the  pati{*nt.  If  the  patient  is  a  child,  it  may  at  once  W*  observed  that,  s«>  long 
as  the  child  is  lying  down  or  is  held  in  the  arms  in  sncb  a  position  that  the 
weight  of  the  body  does  not  compress  the  diseased  vertehne,  it  will  remain  (piiet 
and  appear  to  Ix*  fairly  eotnfortable.  When  placed  in  the  npright  p)sture,  how- 
ever, the  child  will  immediately  begin  to  ery»  For  pnr|>oses  of  examination 
these  patients  shonld  be  stripped  naked.  The  rigid,  stiff  condition  of  the  spinal 
column  will  be  immediately  noticeable.  In  case  the  disease  is  far  enough 
advanced,  the  deformity  of  the  vertebra*  njay  be  rcengnizerl  at  a  glant^^e  if  sitli- 
ated  in  the  dorsal  region.  In  the  cervical  and  bnidiar  I'cgions  this  deformity 
will  Ije  less  marked.  In  the  e(Tvical  and  lundmr  regions  the  immobility  of 
the  spine  is  nsnally  a  striking  sym]>tom.  One  ♦►f  the  simplest  ways  of  detect- 
ing the  presence  of  rigidity  of  the  spine,  !is  well  as  its  bicality,  is  to  placx* 
the  patient  prone  on  the  examining  table  and  hy  lifting  the  legs  and  thighs  off 
the  table,  to  observe  the  l>ehavior  of  the  different  jKirtions  of  the  spine.     As  the 


Flo,   2l>.  —  PKHIXKPMRITrc    ABSfPlSR   PwKSKNTIXr*    IJtf   THf:    HaCK, 
SlMlTLATIVfJ  \S  A»«l>CESa  CoXNKCTtD  WITH  THE  SpINE.      (Au- 

thor's  collection.) 
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|»atit:'Ut  i^  lifted  from  the  table  the  aifected  i)ortion  of  the  spine  will  be  seen  to 
remain  absk>Iutely  rigid.  If  the  disease  is  in  the  lumbar  region,  the  muscles  of 
iIk?  hack  will  \\e  thrown  into  spasmodic  contractiou.  If  the  disease  is  in  the 
t^rvieal  rt^gion,  the  rigid  ix)8ition  of  the  neck  is  striking,  even  upon  casual 
oh#r\atiou.  In  any  case,  if  the  patient  is  seated  upright,  downward  pressure 
upin  the  crown  of  the  head  will  cause  expressions  of  increased  discomfort  and 
[lain.  If  the  position  of  the  head  be  that  of  torticollis,  the  examination  should 
always  include  inspection  and  palpation  of  the  cervical  spines  and  an  examina- 
tion of  the  pharynx  and  lateral  regions  of  the  neck  for  the  presence  of  abscess. 
In  advanced  cases  an  X-ray  picture  is  often  a  valuable  aid  in  diagnosis.  Such 
a  picture  will  often  show  actual  loss  of  substance  in  the  bodies  of  the  affected  ver- 
tehne,  or,  if  the  vertebra  has  not  actually  crumbled,  the  outline  and  detail  of 
Wmv  structure  may  be  hazy  and  obscure.  It  is  to  be  remarked,  however,  that 
in  verv  early  cases  the  X-ray  picture  may  be  negative. 

BilTerential  Diagnosis. — The  disease  with  which  tuberculosis  of  the  vertebrm 
is  more  likely  to  be  confounded  than  with  any  other  is  one  first  recognized  by 
Scbe<le  and  later  more  precisely  described  by  Kiimmel.  In  this  condition  an 
injury  has  always  preceded,  usually  of  a  fairly  severe  character,  such  as  might 
have  proihiced  a  fracture  of  the  vertebra*.  Whether  an  actual  fracture  has  oc- 
<urn*<l  in  all  cases,  but  has  passed  unrecognized,  is  not  absolutely  certain.  In 
a  few  cases  the  preceding  violence  has  been  comparatively  slight.  At  first  the 
jatient  suffers  from  the  immediate  effects  of  the  injury.  These  gradually  sul>- 
>ide,  and  the  individual  may  appear  to  be  quite  well.  After  an  interval,  which 
Taries  in  different  cases  and  may  be  as  long  as  a  year  or  more,  there  is  a  return 
"f  pain  in  the  back,  usually  accompanied  by  radiating  pains  following  the  course 
"f  the  peripheral  nerves.  In  addition,  there  develops  a  kyphns^  an  angular 
Jefoniiity,  more  or  less  sharp,  according  to  wdiether  one  or  several  vertebral 
U^lies  are  involved.  S\Tnptoms  of  compression  of  the  cord  are  present  in  some 
ea-sess.  absent  in  others.  In  some  of  these  patients  a  considerable  interval  occurs 
l»*t\veen  the  recovery  from  the  immediate  effects  of  the  accident  and  tlie  onset 
••f  the  symptoms  of  the  rarefying  ostritts.  In  other  cases  the  interval  is  short, 
'»r  the  immediate  symptoms  of  the  injury  may  gradually  merge  into  those  of 
tlie  disease  of  the  vertebra?.  In  general,  it  may  \\e  said  that  the  hyphufi  is  more 
n-mnlcHl  and  less  sharp  than  is  the  case  in  Pott's  disease.  If  the  i)atient  is  sus- 
|Kn<l<Hl,  the  general  angular  deformity  disappears,  but  the  spine  of  one  vertebra 
>till  remains  prominent.  Abscesses  do  not  develop.  Tlu*  prognosis  of  this  con- 
<liti«>n  is  lietter  than  in  Pott's  disease.  Under  suitable  treatment,  these  patients 
">nally  recover  after  a  certain  time,  usually  many  montlis,  and  may  l)e  able  to 
rpsuine  work.  Deformity  of  a  certain  degree  is,  however,  ])ernianent.  The 
aff(»ction  of  the  joints  of  the  spine  sometimes  following  typhoirl  fever,  and 
knoNvn  as  "  typhoid  spine,"  may  be  hard  to  differentiate  from  Pott's  disease. 
Tinie,  the  X-rays,  the  absence  of  deformity,  and  the  history  of  recent  typhoid  or 
tW'  presence  of  a  Widal's  reaction  may  aid  in  the  diagnosis.  Pediculi  of  the  scalp, 
with  inflammatory  enlargement  of  the  cervical  l\'mph  nodes,  will  occasionally 
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be  confounded  with  early  disease  of  the  cervical  vertebra?,  as  may  be  other  acute 
inflammatory  affections  of  the  neck.  Malignant  disease  of  the  spine  may  very 
closely  simulate  Pott's  disease.  The  progress  of  the  case,  the  agonizing,  sponta- 
neous pain  due  to  pressure  upon  the  }>osterior  nerve  roots  in  malignant  disease, 
the  X-ray,  the  development  of  metastatic  tumors,  are  aids  in  the  diagnosis.  Tlie 
age  of  the  patient  also  may  }ye  significant,  most  of  the  cases  of  Pott's  disease 
occurring  in  children  and  young  adults.  Arthritis  deformans  of  the  vertebrae 
occurs  for  the  most  part  in  those  advanced  in  years.  ( See  Arthritis  Deformans 
of  the  Spine,  page  83.)  The  pain  and  stiflFness  of  the  spine  closely  resemble 
Pott's  disease.  The  development  of  a  kyphus  is  absent.  Lateral  curvature  of 
the  spine  is  a  condition  of  slow  development  and  is  attended  by  a  more  or  less 
characteristic  deformity,  which  ought  not  to  be  confounded  with  tuberculosis. 
(See  Scoliosis.)  Conditions  wliich  might  rarely  be  confounded  with  Pott's 
disease  are  aneurysm  of  the  aorta,  syphilis  of  the  vertebne,  actinomycosis,  and 
osteomalacia  of  the  spine. 

Prognosis. — The  prognosis  of  Pott's  disease,  both  as  to  life  and  permanent 
deformity,  is  greatly  modified  by  the  previous  condition  of  the  ])atient,  by 
hygienic  or  unhygienic  surroundings,  by  early  and  skillful  treatment,  and,  to 
some  extent,  by  the  situation  of  the  lesion.  In  the  cervical  and  lumbar  regions 
the  prognosis  is  more  favorable  than  in  the  dorsal  region. 

SCOLIOSIS   (LATERAL  CURVATURE   OF  THE  SPINE) 

Scoliosis  is  a  very  frequent  affection.  It  may  be  congenital  or  acquired.  It 
is  in  general  a  disease  of  childhood  and  youth.  Although  observed  with  almost 
(Kjual  frequency  in  both  sexes,  the  severe  cases,  which  retpiire  special  treatment^ 
are  much  more  often  seen  in  girls  than  in  l)oys,  ])resumably  l)ecause  male  chil- 
dren are  usiuilly  more  active,  take  far  more  exercise,  and  in  them  the  condition 
is  less  likely  to  develop  to  a  serious  degree*.  Alx)ut  one  half  the  cases  develop 
between  the  ages  of  seven  and  t(»n  years.  Froui  the  point  of  view  of  causation, 
lateral  curvative  of  the  spine  may  have  a  number  of  origins.  The  rarest  form 
is  congenital,  and  is  due  to  some  intra-uterine  defect  of  development.  It  has 
been  observed  couibined  with  congenital  dislocation  of  the  hip.  In  other  cases 
it  is  observed  as  a  part  of  achondroplasia,  and  may  accompany  spina  bifida.  In 
a  few  cases  unequal  development  of  tJie  two  sides  of  one  or  more  of  the  l)odies  of 
the  vertebra^  has  been  demonstrated  by  an  X-ray  picture. 

Rachitic  Scoliosis. — Lateral  curvature  of  the  spine  when  observed  in  early 
childhood  is  usually  due  to  imperfect  ossification  of  the  skeleton,  and  is  proV 
ably  develoj)e(l  from  impro]^r  methods  of  carrying  and  handling  the  child  dur- 
ing infancy.  Children  are  habitually  carried  upon  the  left  arm  in  such  a 
manner  that  the  spinal  column  tends  to  1x3  bent  into  a  curve  convex  toward 
the  left.  In  these  cases  the  middle  portion  of  the  spinal  column  is  first  affected, 
— namely,  l)etween  the  dorsal  and  lumbar  regions.  Such  a  deformity  readily  be- 
comes habitual,  and  when  the  rachitis  is  cured  the  curvature  remains  permanent 
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Statifi  Scoliosis lu  iljis  funii  llic  liiliM^al  r'iir\  jiMnv  nf  tUv  H|tine  is  nMiipcii' 

iili>ry,  and  flept*iids  ujnui  a  con^tiiilril  or  af(|iiir*'(l  slmiii'riing  of  ono  lower 
calrroiily,  Aft^r  a  time  the  *lefunnily  of  ilir  s|iiiH'  \vm\s  (n  Immtitho  jiormaneut 
It  i»  tliert*fore  important  in  fXHiiiiniui?  a  t*aM'  of  scoliosis  tr»  iniike  oomjmrative 
nrssttreiiieiits  of  both  lower  exti-eniitit^s.  ScM»liosis  nuiy  also  dint^lop  as  the  result 
of  ermtraction  of  one  half  of  the  thorax,  us  the  result  of  injury  and  extensive 
scarring,  not  infre<|iient]y  as  tlje  result  of  eiu])yema,  in  wliieli  the  hing  d<:»e.s  not 
m*xpand.  In  ca^s  of  disease  of  tlie  spinal  eord  in  diilih-en  (jjolioroyelitis 
aBteriur),  with  paralysis  atlecting  only  one  ludf  of  tlje  body,  lateral  eurvatiire  of 
il»  spine  may  develop.  In  chronic  eases  of  seiatiea  a  moderate  lateral  enrvatnre 
cl  ih#*  §pine  is  often  obsen-ed. 

Habitual  Scoliosis. — Far  niore  frequent  than  any  of  the  forms  already  men- 
tioioad  is  the  ^so-ealled  habitual  senliosis.     It  develojis  most  often  lietweon  the 

«?fiith  and  tenth  years  of  life  ami  atTects  ^irls  fivo  times  as  fr:'*|U(*utIy  as  hoys, 

TTie  OHisi  probable  explanation  uf  the  (leeureur*'  nf  the  drfnrroity  sreojs  to  lie 

that,   by    improper   pf»sitions    while 

itadying,  and  especially  while  writ- 
ing in  sidiotd,  children  acquire  the 

tibit  of  keeping  tlie  spinal  column 

always  bent  in  one  direction.     The 

wast  frcfjuent  ty[M?  of  deformity  is 

tkst  tbe  spine  is  bent  in  the  liitiibar 

i«gion  in  a  curve  convex  toward  the 

kft  and  in  the  dorsal  region  convex 

tmrntd   the    right.      In   addition   to 

ihem  lakTal  enrvee,  there  is  a  rota- 

tim  of   the   sjiine   upon   a   vertical 

txh;  the  bc>ilies  of  the  verteljrie  are 

n^fnted    toward  the  convex   side  of 

tlic  kteml  curve.     In  addition,  there 
M^M^Air  S'inie  change  in  the   an- 
^KPppmiior   curves   of  the   spinal 

iolinaii,  tlie  roost  connnon  being  an 

ioeiieaseci  or  ditninished  dorsal  curva- 

to*.     A»  the  result  of  »he  (Constant 

Hiintenance  of  an  abnonual   posi- 

tlnii^  tbe  bonefi  of  the  spine  and  tlie 

nta^  the  ligamentft  and  the  uiuseles 

of  tbe  back,  develop  in  an  ahnr>rmal 

wty.     The   bodiej*   of  the   vertel)ra* 

lit*  not  uvninietrical.     They  becouje  tliinuer  on  the  concave  side  of  the  curve  and 

tbiclwr  upon  the  convex  side.     The  intervertebral  discs  suffer  a  similar  change 

in*!  uDfJergo  partial  atrophy  from  continued  pressure.    The  ligaments  of  the  spine 

idi(»rtened  on  the  concave  side^  lengthened  on  the  crmvex  side,  of  the  curve* 


FjO.  30.  — ScOLIOHTft  OF  THE  CoMpnrN-n  Tyi'E  Ob- 
sKHVKi)  IN  A  Lf:ttf:r-<'akbtkh.  (Nrw  York 
ll<i!<^l>kul,  .'«ervict»  of  I>r.  F.  W.  Murray.) 
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The  muscles  of  the  hack  iK'coino,  resf>eetively,  shortened  and  lengthened  on  the 
two  sides  of  the  body.  Aoeonipanying  these  ehanges  there  are  corresponding 
deformities  of  the  ribs  and  iK'lvis.  The  thorax  u[)on  the  concave  side  is  dimin- 
ished in  capacity,  the  lung  is  more  or  less  compressed,  and  most  of  the  breathing 
is  done  with  the  lung  of  the  opposite  side.  Various  displacements  and  deformi- 
ties of  the  stomach,  the  liver,  and  other  abdominal  viscera  may  gradually  develop. 
Symptoms  and  Diagnosis. — From  the  point  of  view  of  diagnosis  and  treat- 
ment, it  is  important  to  distinguish  between  the  cases  in  which  the  deformity 
remains  merely  habitual,  without  any  profound  organic  changes  in  the  bones 
and  ligaments  of  the  spine,  and  those  cases  in  which  such  changes  have  already 
taken  place,  and  the  deformity  has  thus  l)ecome  more  or  less  permanent.  In  the 
first  group  there  is  usually  a  curve  of  the  entire  spinal  column,  convex  to  the 
left.  The  child  habitually  carries  its  shoulders  in  the  so-called  "  round-shoul- 
dered "  position.  The  left  shoulder  is  higher  than  the  right.  If  we  stand 
l)ehind  the  patient  and  direct  him  to  hond  forward  at  the  hips  so  that  the 
l)ody  is  nearly  horizontal,  the  right  half  of  the  back  appears  to  be  more 
prominent  than  the  left.  In  examining  such  a  patient  we  may  trace  upon  the 
skin  with  a  suitable  pencil  the  line  of  the  spines  of  the  vertebnc.  By  comparing 
this  line  with  a  plumb  line  hung  through  the  cleft  between  the  buttocks  we  may 
readily  detect  a  lateral  curvature  of  the  spine  if  such  be  present.  If  the  spinal 
curvature  has  not  as  yet  produced  any  marked  structural  changes,  suspending 
of  the  patient  in  Sayre's  apparatus  will  usually  cause  obliteration  of  the  spinal 
curve.  When  no  such  changes  have  taken  ])lace,  the  prognosis  as  to  cure  is  good, 
under  suitable  treatment.  In  the  cases  w^here  structural  changes  have  already 
develo])ed  there  may  he  but  one  lateral  curve ;  more  commonly  there  are  two — 
that  is  to  say,  a  curve  in  the  lumbar  region,  convex  to  one  or  other  side,  and  a 
compensatory  curve  in  the  dorsal  region,  convex  in  the  opposite  direction.  These 
curves  do  not  disappear  when  the  patient  is  suspended,  thus  showing  that  actual 
deformity  of  the  bony  and  ligamentous  structures  is  present.  In  these  cases 
inspection  will  show  a  change  in  the  sizx*  and  shape  of  the  two  halves  of  the 
thorax.  The  chest  and  back  upon  the  side  of  the  convexity  of  the  lateral  dorsal 
curve  are  always  more  prominent  and  l)etter  developed  than  upon  the  opposite 
side.  In  these  cases,  also,  rotation  of  the  spine  is  j)resent.,  and  is  most  readily 
detected  by  standing  behind  the  patient  and  causing  him  to  bend  forward  so 
that  the  back  is  horizontal.  The  rotation  is  toward  the  convexity  of  the  lateral 
curve.  I^p<m  the  convex  side  of  the  curve  the  shoulder-blade  is  raised  by  tlie 
underlying  ribs  and  becomes  more  prominent.  It  is  also  further  removed  from 
the  median  line  of  the  back,  whereas  u])on  the  concave  side  the  shoulder-blade 
approaches  more  nearly  to  the  spines  of  the  vertebra*.  In  severe  cases  the  assym- 
metry  of  the  entire  skeleton  of  the  trunk  is  so  marked  as  to  be  patent  to  the  most 
superficial  observer.  In  the  diagnosis  it  is  important  that  these  cases  should  ho 
recognized  at  the  earliest  jwssible  moment,  and  where  a  parent  comes,  stating 
that  a  child  has  one  shoulder  higher  than  the  other  or  one  hip  more  prominent 
than  the  other,  the  clothing  should  he  removed  and  a  careful  examination  made 
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of  the  spine  for  evidences  of  scoliosis.  When  the  curvature  is  chiefly  in  the  lum- 
bar region  the  most  noticeable  deformity  in  the  beginning  is  that  one  hip  appears 
tu  be  higher  than  the  other.  If  the  lumbar  curve  is  to  the  left,  the  right  ilium 
is  unduly  prominent  and  the  left  lumbar  region  is  more  prominent  posteriorly 
than  tlie  right.  The  general  symptoms  accompanying  severe  grades  of  scoliosis 
may  be  a  general  impairment  of  health,  disturbances  of  digestion,  a  tendency  to 
puhnonary  disease,  shortness  of  breath  on  exertion,  and,  in  the  most  severe 
cases,  intercostal  neuralgias  due  to  pressure  upon  the  posterior  nerve  roots  where 
they  are  compressed  upon  the  concave  side  of  the  curve.  The  ribs  may  even  be 
so  far  depressed  as  to  come  in  contact  with  the  crest  of  the  ilium,  and  thus 
cause  pain.  Every  case  of  lateral  curvature  of  the  spine  requires  careful  treat- 
ment, inasmuch  as  it  is  impossible  to  know  in  the  given  case  whether  the  defor- 
mity is  likely  to  remain  stationary  or  to  grow  slowly  worse. 

ACUTE  OSTEOMYELITIS  OF  THE  SPINE 

The  spinal  vertebrae  are  among  the  rarer  locations  of  acute  suppurative  osteo- 
myelitis. It  is  so  rare  that  clinical  records  exist  of  less  than  one  hundred  cases. 
Hahn  collected  forty-one  cases  in  1900.  As  in  other  bones,  acute  osteomyelitis 
is  a  disease  of  youth.  Seventy-five  per  cent  of  the  cases  occur  before  the  twen- 
tieth year  of  life.  The  disease  affects  boys  much  more  often  than  girls.  The 
lumbar  vertebrae  are  most  often  attacked,  the  cervical  region  least  often.  While 
the  bodies  of  the  vertebrae  are  the  most  common  seat,  any  portion  of  the  bones 
may  be  affected.  The  foci  may  be  small  and  solitary,  or  multiple,  or  in  other 
ca^es  the  entire  body  of  the  vertebra  may  be  infiltrated  with  pus.  Sequestra, 
if  formed,  are  usually  small,  though  a  considerable  portion  of  a  vertebra  may 
undergo  necrosis.  There  has  been  a  history  of  injury  in  a  large  proportion  of 
tie  cases.  The  staphylococci  are  usually  present  in  the  pus.  The  disease  com- 
monly ends  in  abscess,  although  suppuration  may  be  absent  in  subacute  and 
chronic  cases.  When  abscess  formation  occurs,  the  pus  may  burrow  in  a  num- 
ber of  directions — into  the  intervertebral  joints,  into  the  spinal  canal,  or,  if  the 
hf>dies  of  the  vertebrae  are  attacked,  abscesses  may  be  formed  in  the  pharynx, 
in  the  mediastinum,  often  with  secondary  involvement  of  the  pleural  sac ;  or,  if 
the  lower  vertebrae  be  attacked,  a  psoas  abscess  may  follow.  When  the  disease 
attacks  the  arches  and  posterior  portions  of  the  vertebrae  the  abscess  usually 
makes  its  appearance  on  the  back.  A  serious  element  of  danger  exists,  in  that 
the  spinal  canal  may  be  entered  by  the  pus,  producing  sometimes  pressure  symp- 
toms, in  other  cases  meningitis,  in  still  others  myelitis.  In  some  cases  pressure 
symptoms  upon  the  nerve  roots  have  been  observed,  and  the  localization  of  the 
resulting  neuralgia  may  be  an  aid  in  the  diagnosis.  Thus,  in  osteomyelitis  of 
the  sacrum  there  may  be  an  intense  sciatica. 

Symptoms. — The  symptoms  of  osteomyelitis  of  the  vertebrae  are  in  part 
th(»se  of  osteomyelitis  in  general,  as  already  described  (see  Osteomyelitis),  and 
in  part  local  symptoms,  depending  upon  the  situation  of  the  process.  In  the 
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more  severe  cases  the  intense  septico-pyemia,  with  its  typhoid  condition — stupor, 
delirium,  coma,  etc. — will  often  obscure  the  diagnosis.  In  the  less  severe  cases 
the  diagnosis  will  depend  largely  upon  the  jwrtion  of  the  vertebra*  involved 
and  upon  whether,  as  a  consequence,  the  pus  burrows  forward  or  backward.  In 
all  cases  there  is  pain  and  tenderness  posteriorly  over  the  spines  of  the  vertebra? 
in  the  region  of  the  spine  affected ;  in  some  cases  distinctly  localized,  in  others 
more  diffuse.  As  in  tuberculosis  of  the  vertebra,  pressure  upon  the  crown  of 
the  head  downward  causes  an  increase  of  the  pain.  If  the  pus  burrows  back- 
ward, there  may  be  formed,  in  from  three  to  ten  days,  an  inflammatory  edem- 
atous swelling  in  the  back,  frequently  diffuse,  which,  if  the  patient  survives, 
will  give,  sooner  or  later,  definite  signs  of  the  presence  of  pus.  If  the  body  of  a 
cervical  vertebra  is  the  seat  of  the  disease,  the  pus  may  form  a  retropharyngeal 
abscess,  palpable  through  the  pharynx.  If  the  dorsal  vertebrae  are  involved,  the 
diagnosis  is  much  more  difficult.  There  will  then  be,  in  addition  to  the  pain 
and  intense  septic  symptoms,  little  to  indicate  the  anatomical  seat  of  the  process, 
unless  the  abscess  breaks  into  the  pleura  with  the  production  of  an  empyema. 
If  the  lower  dorsal  or  lumbar  vertebrae  are  involved,  a  psoas  abscess  may  be 
formed,  though  in  both  the  last  two  groups  of  cases  it  is  more  common  for  the 
patient  to  die  from  septic  poisoning  before  the  abscess  can  be  recognized  by  its 
own  physical  signs.  If  a  psoas  abscess  forms,  it  is  to  be  recognized  by  the  signs 
already  described  under  Tuberculosis  of  the  Vertebrae,  except  that  in  the  condi- 
tion under  consideration  all  the  symptoms  are  those  of  an  acute  inflammatory 
process.  In  many  of  these  cases  the  diagnosis  has  been  made  of  typhoid  fever 
or  of  peritonitis.  In  the  cervical  region,  if  the  spinal  canal  is  involved,  there 
will  be  the  symptoms  of  basilar  meningitis — ^namely,  stiffness  of  the  muscles  of 
the  neck,  headache,  stupor,  delirium,  coma,  and  death.  If  the  lower  vertebrae  are 
involved,  there  may  be  symptoms  of  compression  of  the  spinal  cord,  of  myelitis, 
or  of  compression  of  the  nerve  roots. 

Prognosis. —  The  mortality  of  all  cases  is  about  sixty  per  cent,  and  depends 
for  its  gravity  chiefly  upon  the  pyemia  which  frequently  accompanies  the  condi- 
tion and  upon  the  frequent  involvement  of  the  cord  and  its  membranes.  When 
the  disease  involves  the  posterior  portions  of  the  vertebrae  and  the  pus  burrows 
backward  the  prognosis  is  naturally  much  better  than  when  it  follows  an  oppo- 
site course.  The  earlier  the  condition  is  recognized  and  is  subjected  to  operative 
treatment,  in  case  the  focus  of  suppuration  is  accessible  to  the  knife,  the  better 
the  prognosis. 

SPONDYLOLISTHESIS 

By  the  above  title  is  designated  an  extremely  rare  condition,  much  more 
frequent  in  women  than  in  men,  and  characterized  by  a  slowly  progressive  sep- 
aration between  the  last  lumbar  vertebra  and  the  sacrum,  resulting  finally  in  a 
more  or  less  complete  dislocation  forward  and  downward  of  the  vertebra  above 
from  the  vertebra  below.  The  disease  has  been  referred  to  rachitis  and  to 
trauma.     The  appearance  in  well-developed  cases  is  peculiar.     The  trunk  ap- 
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pears  shortened  and  looks  as  though  it  had  descended  into  the  pelvis.  There  is  a 
rerv  marked  lordosis  in  the  lumbar  region,  and  up«'n  vaginal  palpation  a 
marked  projection  forward  and  downward  can  be  felt,  consisting  of  the  bodies  of 
the  dislocated  lumbar  vertebra?.  The  center  of  gravity  of  the  trunk  is  changed 
ind  displaced  forward;  there  is  inability  to  extend  the  thighs  fully,  and  the 
patient  may  have  some  diflBculty  in  walking.  An  accurate  diagnosis  might  be 
made  by  means  of  the  X-rays. 

SPOHDTLTTIS   DEFORMANS   (ARTHRITIS   DEFORMANS   OF   THE  SPINE) 

Several  conditions,  more  or  less  resembling  one  another,  are  probably  best 
included  under  this  head.  They  all  depend  upon  a  chronic  inflammation  of  the 
parts  entering  into  the  joints  between  the  spinal  vertebra?.  In  some  of  them 
the  changes  characteristic  of  arthritis  deformans  have  been  discovered  at 
autopsy  and  some  of  them  have  been  associated  with  arthritis  deformans  in 
other  joints.  In  some  the  lesion  has  seemed  to  be  rather  a  sclerosis  of  the 
ligaments  and  other  soft  structures  joining  and  surroimding  the  verebra*.  They 
all  have  this  in  common,  that  usually,  combined  with  more  or  less  severe  pain 
of  a  chronic  character  on  moving  the  back,  the  spine  becomes  either  locally  or 
generally  more  and  more  stiff,  immovable,  and  rigid.  The  affection  is  one 
which  is  more  common  in  men  and  rare  during  the  earlier  decades  of  life. 
There  seems  to  be  a  fairly  marked  hereditary  predisposition.  I  have  known 
several  families  in  which  father  and  son  were  both  successively  affected.  The 
patients  are  rendered  extremely  uncomfortable  from  inability  to  bend  the  back 
ind  from  pain.  Nervous  symptoms  are  usually  absent.  The  course  of  the  dis- 
1  ea-^  is  extremely  slow,  but  tends  to  be  steadily  progressive.  In  cases  where  only 
.  a  portion  of  the  intravertebral  joints  are  involved  the  patients  may  be  fairly 
eomfortable  and  may  be  unconscious  of  the  rigid  condition  of  a  portion  of  the 
spinal  column.  Usually  there  is  a  marked  bending  of  the  whole  spinal  column 
I  forward,  so  that  the  dorsal  curve  is  exaggerated  and  the  normal  lumbar  lordosis 
is  diminished  or  absent.  The  diagnosis  in  well-advanced  cases,  and  es|)ecially  if 
other  joints  are  involved,  is  very  easy.  If,  on  the  other  hand,  the  spinal  column 
merely  is  the  seat  of  the  disease  and  the  patient  presents  himself  before  the  back 
has  become  entirely  rigid,  it  may  not  be  so  easy ;  but  the  steadily  progressive 
tendency  of  the  disease,  together  with  the  absence  of  improvement  under  any 
fr»nn  of  treatment,  will,  after  observation  for  a  considerable  period,  enable  the 
snrgeon  to  make  a  definite  diagnosis.  (See  Chronic  Disturbances  of  Joints, 
Chapter  VIII.) 

SYPHILIS  OF  THE  SPINAL  VERTEBRAE 

Although  one  of  the  rarer  sites  of  syphilitic  inflammation,  syphilis  of  the 
Wies  of  the  spinal  column  does  occasionally  occur,  and  its  diagnostic  importance 
depends  largely  upon  the  fact  that  it  so  closely  resembles  tuberculosis  of  the 
spine  that  a  differentiation  is  often  extremely  difficult.     The  process  is  in  the 


84  DISEASES   OF   THE   SPINE 

nature  of  a  gummatous  infiltration  of  the  bone,  usually  followed  by  necrosis. 
The  lesion  is  only  rarely  develo{)ed  during  the  earlier  stages  of  the  disease  and 
in  most  instances  is  postponed  for  years  after  the  occurrence  of  the  primary 
lesion.  In  a  few  instances  early  syphilitic  ulcerations  of  the  pharynx  have 
invaded  bodies  of  the  vertebne,  but  such  an  accident  is  extremely  rare.  The 
cfcrvieal  region  is  the  favorite  site  of  the  disease,  and  the  uppermost  vertebnv 
more  often  than  those  lower  down.  One  or  several  vertebrce  may  be  attacked. 
If,  as  is  usual,  the  process  ends  in  necrosis,  |X)rti(ms  of  dead  bone  may  ulcer- 
ate into  the  pharynx,  separate,  and  l)e  discliarged  through  the  mouth.  The 
other  portions  of  the  spinal  column  are  occasionally  the  seat  of  the  disease. 

Symptoms. — The  symptoms  very  closely  resemble  those  of  tuberculosis  of  the 
vertebra*,  nor  is  a  differential  diagnosis  always  possible.  There  is  pain  and,  in 
advanced  cases,  deformity,  resembling  that  seen  in  tuberculosis,  and  sometimes 
pressure  symptoms  upon  the  spinal  nerve  roots  and  upon  the  cord.  The  pain  is 
often  extreme ;  it  is  increased  by  pressure  and  by  movement ;  but  it  is  said  not  to 
be  so  constant  as  is  the  case  with  tuberculosis.  It  is  usually  more  severe  at  night, 
and  may  vary  in  intensity  with  weather  conditions.  In  general,  the  physical 
signs  very  closely  resemble  those  of  tul)erculosi8,  except  that  the  formation  of 
abscesses  is  rare  indeed  in  syphilis.  Tlie  presence  of  other  tertiary  syphilitic 
lesions,  the  l)enefit  derived  by  the  use  of  iodid  of  potash  internally  in  suspected 
cases,  the  absence  of  abscesses,  or  even  a  syphilitic  history,  may  aid  in  the 
diagnosis.  The  age  of  the  patient  is  often  significant.  Tuberculosis,  though  it 
may  occur  at  any  j)eriod  of  life,  is  much  more  common  in  childhood  and  youth, 
whereas  syphilis  of  the  vertebra*  very  rarely  occurs  before  full  manhood  and 
may  \>e  delayed  until  an  advanced  age.     Wassennann'a  reaction  may  be  tried. 

ACTINOMYCOSIS  OF  THE  VERTEBRAE 

The  bones  of  the  spine  are  a  rare  hwation  for  the  ray  fungus.  In  the 
cases  where  it  has  been  observed  the  infection  has  commonly  occurred  through 
the  mouth,  the  esophagus,  or  the  stomach;  occasionally  the  lungs.  Since  the 
disease  usually  develops  in  the  mediastinum,  it  commonly  spreads  upward  and 
downward,  involving  tlie  bodies  of  a  numl)er  of  vertebra?.  The  bones  are 
destroyed  in  such  a  way  that  they  appear  as  if  worm-eaten.  Collapse  of  the 
body  of  a  vertebrjc,  with  the  formation  of  a  kyphosis,  has  never  been  observed. 
In  a  certain  proportion  of  cases  the  rather  characteristic  boardlike  infiltration 
of  the  tissues  a])pear8  upon  the  back  and  is  here  associated  with  a  marked  boggy 
edema.  Upon  incision,  but  little  pus  escapes  as  a  rule;  the  characteristic  gran- 
ules may  \)C  identified  under  the  microscoj)e.  In  the  cases  which  have  been 
observed,  symptoms  referable  to  pressure  upon  the  ner\"e  roots  have  l>een  more 
marked  tlian  those  indicating  compression  of  the  spinal  cord.  In  most  of  the 
cases  the  diagnosis  of  actinomycosis  has  l)een  made  by  the  discovery  of  the  char- 
acteristic masses  of  fungus  in  the  sputum,  in  vomited  material,  or  in  some  other 
way,  before  the  symptoms  of  invasion  of  the  spine  have  been  present 
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TUMORS  OF  THE   SPmAL  VERTEBRAE 

Varieties. — Tumors  of  the  spinal  vertebrse  are  not  rare.  Xinety  per  cent 
of  them  are  malignant,  carcinoma  and  sarcoma.  Probably  all  carcinomata  of 
the  spinal  vertebra?  are  secondary  tumors.  Sarcomata,  on  the  other  hand,  are 
more  often  primary  than  secondary. 

Carcixoma. — Carcinoma  of  the  vertebrae  is  more  freqncnt  in  females  than 
in  males.  The  most  common  sites  of  the  primary  growths  in  females  are  the 
female  breast  and  the  uterns.  While  a  large  proportion  of  carcinomata  are 
metastatic,  a  considerable  number  involve  the  vertebra?  by  direct  extension  from 
neighboring  organs — the  esophagus  or  the  stomach,  for  example.  Carcinoma 
most  often  affects  the  vertebra?  of  the  dorsal  and  lumbar  regions.  The  growth 
is  of  the  infiltrating  type.  When  the  tumor  is  metastatic,  foci  of  cancer  develop 
in  the  spongy  tissue  of  the  body  of  the  bone  and  spread  until  the  entire  body 
of  the  vertebra  is  destroyed,  with  the  exception  of  a  thin  outside  layer  of  bony 
tissue.  In  some  cases  but  one  vertebra  or  several  adjacent  vertebrae  are 
involved.  In  other  cases,  metastatic  tumors  form  in  many  vertebra?,  so  that 
Wore  the  patient  dies,  the  entire  length  of  the  spinal  column  may  be  the  seat 
of  cancer.  When  the  bones  have  become  sufficiently  weakened,  collapse  of  one  or 
more  of  the  vertebral  bodies  may  take  place,  either  suddenly,  as  the  result  of 
some  slight  injury,  or  of  some  sudden  movement,  or  gradually.  In  the  first 
instance,  the  infiltrated  vertebral  body  suddenly  gives  way  with  the  formation 
of  an  angular  deformity  of  the  spine  and  the  production  of  a  Icyphus,  In  some 
cases  the  angle  made  by  the  two  segments  is  sharp;  in  others,  where  many  bones 
are  softened  and  collapse,  the  angular  deformity  produced  is  not  so  sharp  and 
the  kyphosis  is  more  rounded.  Carcinoma  usually  remains  confined  to  the 
b-'nes  the*nisolves  for  a  long  period,  assuming  that  the  disease  is  metastatic  and 
nryt  a  direct  extension  from  a  carcinoma  in  the  vicinity  of  the  spine,  the  spinal 
canal  is,  therefore,  invaded  in  most  cases  quite  late,  if  at  all.  In  some  cases 
the  cord  is,  however,  compressed  by  tumor  masses,  and  usually  the  nerve  roots 
snffer  from  pressure  at  a  comparatively  early  period.  The  displacement  of  the 
CfJlapsed  vertebra?  may  cause  pressure  symptoms  due  to  the  narrowing  of  the 
spinal  canal. 

Sarcoma. — As  stated,  primary  sarcoma  of  the  s])ine  is  not  very  rare,  though 
many  cases  are  due  to  extension  of  sarcomata  originating  in  the  neighboring 
ri>oera,  or  in  the  ribs,  or  in  the  muscles.  All  the  diflFcTont  varieties  of  sarcoma 
have  Ijeen  observed  in  the  spine,  both  as  primary  and  as  secondary  growths. 
WTiereas  in  carcinomata  a  palpable  tumor  is  rarely  j)roduce(l,  in  sarcomata, 
tumor  masses  in  the  vicinity  are  often  formed,  even  when  a  growth  is  primary 
in  the  vertebra?;  such  that  they  may  be  accessible  to  vision  and  palpation,  or 
give  pressure  s^Tnptoms  by  involvement  of  neighboring  organs.  Sarcoma  of 
the  vertebne  is,  if  j)Ossible,  even  more  malignant  than  carcinoma.  This  is  true, 
f^peoially  of  melanotic  sarcoma.  I  have  seen  two  cases  in  whi(»li  a  section  of 
the  entire  spinal  column  had  beeji  made  at  autopsy  and  where  the  sawn  sur- 
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faces  of  the  vertebra?  looked  as  though  they  hud  been  nibljed  witli  lampbbirk,  aa  1 
universally  diffused  was  the  grcnvth  of  tumor  tissue.     The  sarcomata  tend  to 
invade  fbe  spinal  ranal  earlier  than  do  eareinoinata,  and  to  involve  tlie  dura 
and  the  ei^rd  itself.     In  soiut;  eases  the  s])^^!  uf  sarcoma  otiUside  the  vertebrae 

is  very  extensive,  so  that  large 
tumor  masses  may  make  their 
way  to  the  surface  posteriorly, 
and  even  iileerate. 

Myeloma.  —  il  y  e  I  om  a ,  a 
tirmor  composed  of  tissue  re- 
seuibling  the  red  marrow  of 
tlje  bones,  may  occur  in  the  ver-  ■ 
tebra:^  as  in  other  Ijones.  Large 
tumor  masses  may  be  procluced. 
Si^e  Fig.  *51  uf  a  case  of  mye- 
loma observe c1  in  the  Xew  York 
Hospital.  The  patient  was  un- 
der the  care  of  Dn  L.  A.  Stini- 
son.  The  myelomata  cause  con-  ■ 
siderahle  destruction  of  the 
vertebne.  Tbey  lV*rm  tumor 
masses  of  considerable  size  and 
prorltiee,  when  the  vertebrie  in- 
volved collapse^  a  deformity  of 
the  back,  as  in  other  eases.  The 
cord  is  compressed  either  by  the 
tumor  itself  or  by  the  displaced 
liones.  Although  myeloma  is 
a  benign  growth,  it  occurs 
with  nuiltijile  Im^alizatir^ns  and  lu  the  spine,  ends  fatally,  Albumose  is  found 
in  the  urine.  It  was  oltserved  in  eleven  out  of  nineteen  cases  collected  by 
Thomas. 

The  following  is  a  lirief  abstract  of  the  history  of  a  case  of  myeloma  of  the 
spine  observed  in  the  New  York  Hospit^d  in  the  service  of  Dr.  L,  A.  Stimson. 
The  patient  was  a  man,  aged  Jifty,  wbo  first  earac  to  the  hospital  in  October, 
1903,  In  June  of  that  year  be  Itegan  to  suffer  pain  in  the  small  of  the  hack 
and  to  notice  that  the  muscular  power  in  his  legs  was  diminished,  so  that  he 
walked  unsteadily.  His  ^'eneral  condition  at  this  time  was  good.  The  fol- 
lowing local  signs  and  symptoms  were  observe<1 :  There  w*as  a  band  of  hyper- 
esthesia surrounding  the  l>ody,  extending  from  the  level  of  the  fifth  to  the 
tenth  dorsal  vertehne*  There  was  some  diminution  of  tactile  sensibility  in  l>oth 
legs.  On  Oetoher  2i\]\  lie  was  operated  npon,  ami  the  lamina^  of  the  seventh 
and  eighth  dorsal  vertelira^  were  remnved  on  the  left  side.  The  bones  were  softened, 
and  some  soft  tissue,  resembling  granulation  tissue,  was  removed  from  between 
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ihe  trftDsrerse  proceBges  of  the  v€rteljra\  l^otler  the  microscope  this  ti&siie  was 
iomd  to  resemble  Ixine  marrow,  and  the  diagnosii;;  of  myeloma  of  the  sipinal  ver- 
Idrra?  WBS  made.  Tlie  patient  recovered  from  the  operation  and  left  the  hoepitah 
ItiM»rcli,  1!IU4,  he  retiirne*],  complaining  of  severe  pain  in  the  ahdomon  and  thighs* 
The  painful  area  was  hyperesthetic.  The  reflexes  in  the  lower  extremity  were 
c»gKerated.  The  patient  walked  with  a  siniffling  gait.  In  Octohcr,  1140 1,  he  was 
Rt/Tering  from  extreme  pain  referred  to  the  eourse  of  the  lower  intercostal  nerves 
iikI  in  thi!  lower  portion  of  the  dorsal  region  uf  the  hack,  Althougfj  the  mnRmlar 
porer  of  Ins  legii  was  diminishi^d,  there  w&b  no  total  paralysis  and  lie  was  siill 
alile  *ii  walk,  tliough  with  great  diiliculty.  Movements  of  the  spinal  column,  cough* 
mil  Fneezingr,  caused  marked  increase  in  the  pain.  On  Xovember  !>,  1904,  he 
again  o|x^rated  upon ;  the  transverse  processes  of  the  seventh,  the  eightli,  and 
the  ninth  dorsal  vertebrae  were  removed  upon  the  right  side.  The  bodies  of  these 
lertebne  were  found  goftened,  and  a  tumor  mass  as  lar^e  as  a  w^ahiut  was  renuned 
fraci  t)ie  gpinal  canal.  His  symptoms  were  not  improved  by  this  operation,  and 
three  monthf*  later  both  legs  were  totally  paralyzed,  with  exaggerated  reflexes.  In 
Sqiteint»er,  11*05,  he  returned  to  the  hospital.  There  wm  loss  of  motion  and  sensa- 
tion in  both  lower  extremities.  The  anesthesia  extended  upward  as  far  as  a  line 
one  in d  a  half  inches  above  the  naveh  Above  this  there  was  a  hand  of  hyperesthesia 
four  inchee  wide.  There  was  eomjriete  loss  of  control  over  the  bladder  and  rectum. 
At  this  time  the  diseased  vertebral  bodies  had  collapsed  and  a  marked  kyphotic 
irrominence  was  present  in  the  mid-dorsal  region.  To  the  left  of  the  spinal  column 
m  tlie  bark  there  was  a  soft,  semifluetuating  swelling,  evidently  composed  of  tumor 
teiM.  He  died  on  Nnveml>er  15,  1905.  The  ilhislration  (Fig.  31)  is  a  photo- 
gnph  of  a  SiCC'tion  of  the  spine  at  the  seat  of  the  disease. 


Ecmyoci^ccrs  Cysts. — Echinoeoccns  cysts,  though  very  rare,  have  l>een 
bh«ri^  in  the  spine.  They  give  rise  to  considerable  tumor  masses,  which  may 
ttiise  absorption  of  the  vertehric,  deformity,  and  pressure  .symptoms.  A  diagno- 
Viisotily  to  be  made  by  microscopical  examination  of  the  contents  of  the  cysts. 

Boxy  ais d  Cartii^oinous  Tumors, — Bony  and  cartilaginous  tumors  are  not 
Terr  rarely  develope<J  in  the  spinal  vertehnx^  Usually  they  are  cartilaginous 
tmnors  which  sub^e<piently  umlcrgo  ossification.  They  pn>dnce  symptoms  and 
keome  important  only  when  they  grow  into  the  spinal  canal  and  conipress  the 
spinal  ei»r*l,  or  are  si*  situated  timt  they  produce  pressure  iiyion  the  nerve  roots. 

A  solitary  case  of  angioma  of  tlie  vertehne  was  reported  by  Gerhardt*  It 
pPOfiaced  a  destructive  total  transverse  lesion  of  the  cord. 

Qfmptomfl  of  Maligrnant  Tumors  of  the  Vertebrae.— The  symptoms  of  tumors 
«f  the  vertebra'  c^jnsist  *if  two  groups — namely,  those  produced  by  the  lesions 
ftf  the  bf»nes  and  those  produced  by  pressure  upon,  or  destruction  of,  the  spinal 
csml  und  the  spinal  nerve  roots.  The  signs  and  symptoms  referable  to  the  bone 
iTe^'hiefly  two — pain  and  deformity.  Localized  pain  and  tenderness  is  usually 
pfpsent  over  tJu»  disf^ased  vertebrar,  alfhmigli  if  may  Ix*  entirely  absent.  In  most 
nam  the  local  pain  is  increased  by  motion  and  by  pressure.  Tenderness  may 
W  nitrked,  or  absent  in  some  cases ;  wlnle  the  spontaneous  pain  is  very  great. 
Tke  tenderness  may  be  most  marked  over  the  spines  of  the  affected  vertebrae, 
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or  to  one  or  the  other  side  (Schlesinger).  The  deformity  caused  by  the  destruc- 
tion of  the  vertebrsB  is  present  in  some  cases,  absent  in  others.  As  already 
stated,  sharp  angular  deformity  is  less  apt  to  result  from  tumors  of  the  vertebr» 
than  is  the  case  with  tuberculous  disease  of  the  same.  The  deformity  caused 
by  tumors  is  more  apt  to  be  a  marked  exaggeration  of  the  antero-posterior  curve 
of  the  spinal  column.  The  prominence  in  the  back  is  rounded  rather  than 
angular.  As  stated,  such  deformity  may  occur  slowly  and  gradually,  or  quite 
suddenly,  when  the  softened  bodies  of  the  vertebra?  give  way  and  collapse.  In 
addition  to  the  deformity  produced  by  displacement  of  the  bones,  there  is, 
notably  in  sarcomata  and  in  bony  tumors  of  the  vertebrsp,  a  deformity  caused 
by  the  presence  of  tumor  masses.  Such  deformity  may  be  palpable  in  the  back, 
at  the  side  of  the  neck,  through  the  abdominal  wall,  in  the  pharynx,  or  may  be 
felt  per  vaginam  or  per  recturriy  according  to  the  situation  of  the  tumor  in 
different  cases.  As  stated,  the  sarcomata  may  form,  as  well  as  the  myelomata, 
large  tumor  masses,  visible  and  palpable  in  the  back;  and  in  the  case  of  the 
sarcomata  these  may  even  ulcerate  through  the  skin. 

Symptoms  Due  to  Peessuee  Upon  the  Neeve  Koots. — ^Probably  the 
most  marked  and  characteristic  symptom  of  tumors  of  the  spinal  vertebrae  are 
those  due  to  compression  of  the  sensory  nerve  roots.  They  consist  of  neuralgic 
pains,  usually  bilateral,  and  of  fearful  severity.  In  the  earlier  stages  of 
the  disease,  the  neuralgias  may  occur  in  attacks.  The  pains  are  referred  to  the 
areas  supplied  by  the  particular  nerve  roots  affected.  As  time  goes  on,  the 
attacks  of  pain  become  more  frequent  and  more  severe,  and  in  the  later  stages 
pain  of  an  agonizing  character  is  felt  continually,  and  is  scarcely  to  be  con- 
trolled even  by  large  doses  of  morphine.  Associated  with  the  neuralgia  there 
is  often  spasmodic  contraction  of  groups  of  muscles.  Motor  paralysis  is  an 
infrequent  symptom,  although  it  may  occur.  The  symptoms  of  irritation  and 
compression  of  the  sensory  nerve  roots  are  present  in  sixty  per  cent  of  the  cases 
of  malignant  growths  involving  the  vertebnr.  Symptoms  of  compression  of  the 
spinal  cord  usually  occur  quite  late  in  the  disease,  and  are  an  omen  of  fatal 
significance.  Life  is  usually  prolonged  only  a  few  weeks  after  their  appearance. 
The  symptoms  of  compression  of  the  cord  are,  paralyses  of  voluntary  motion, 
together  with  disturbances  of  sensation.  They  are  felt  bilaterally,  only  rarely 
unilaterally,  indicating  in  the  latter  case  the  involvement  of  but  half  of  the  cord. 
In  some  cases  the  symptoms  of  compression  come  on  suddenly  and  are  due  to 
the  displacement  of  the  softened  vertebr«i»  and  compression  of  the  cord  by  the 
displaced  bones.  In  these  cases  they  are  identical  with  the  symptoms  produced 
by  fractures  and  dislocations  of  the  vertebra*  due  to  injury.  In  one  case  under 
my  observation  I  had  operated  upon  a  woman  for  carcinoma  of  the  breast. 
There  was  no  local  recurrence.  One  year  later  the  patient  returned  to  the 
hospital  complaining  of  neuralgic  pain  in  both  upper  extremities.  There  was 
a  marked  exaggeration  of  the  normal  upper  dorsal  and  lower  cervical  curves, 
and  the  patient  was  not  able  to  hold  up  her  head,  partly  on  account  of  the  col- 
lapsed vertebral  bodies,  partly  on  account  of  muscular  weakness,  and  partly  on 
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iccoimt  of  the  greatly  increased  pain  when  the  erect  posture  was  assumed.  In 
the  course  of  two  months  total  paraplegia  slowly  developed  and  within  six 
weeks  thereafter  the  patient  was  dead. 

Biagnosii. — The  diagnosis  of  tumors  of  the  spinal  vertebra?  is  in  some  cases 
eajy,  and  in  others  very  difficult  In  the  cases  of  the  benign  tumors,  whether 
bony  or  cartilaginous,  the  diagnosis  may  be  made  with  a  fair  degree  of  proba- 
bility, when  symptoms  referable  to  the  bones,  the  nerve  roots,  and  the  cord  are 
present,  and  we  find  bony  or  cartilaginous  tumors  in  other  parts  of  the  body. 
The  occurrence  also  of  such  symptoms,  when  we  have  the  history  of  the  removal 
of  a  malignant  gro\vth  from  some  other  part  of  the  body,  renders  the  diagnosis 
of  secondary  involvement  of  the  spinal  vertebrae  exceedingly  probable.  In  the 
ihsence  of  such  a  history  we  may  for  a  long  time  be  at  a  loss  as  to  the  diagnosis. 
We  may  not  be  able  to  find  the  primary  tumor,  since  it  may  lie  in  a  hidden 
situation.  We  are  much  more  likely  to  mistake  a  malignant  growth  for  tuber- 
culous caries  of  the  spine  than  foj*  any  other  disease.  This  distinction  is  usually 
present.  In  tuberculosis  of  the  spine  suspension  of  the  patient  relieves  or 
stops  the  pain.  In  malignant  tumors  of  the  vertebrae  suspension  usually 
makes  the  pain  worse.  From  ordinary  neuralgias  and  neuritis  we  may  some- 
times make  the  diagnosis  after  the  case  has  been  under  observation  for  a 
time,  from  the  fact  that  the  pain  grows  worse  under  any  form  of  treatment, 
that  it  is  usually  bilateral,  and  that  its  severity  is  usually  greater  than  in  ordi- 
nary affections  of  the  nerves.  In  regard  to  the  history  of  a  primary  growth, 
it  is  to  be  borne  in  mind  that  the  involvement  of  the  spine  may  occur  many 
years  after  such  a  growth  has  been  removed,  ^nd  that  the  nature  of  the  original 
operation  and  the  character  of  the  growth  removed  may  be  unknown  to  the 
patient.  It  is  not  always  easy  to  differentiate  between  tumors  of  the  vertebrae 
aid  tumors  originating  in  the  spinal  canal  itself,  either  in  the  cord  or  its 
loembranes.  The  most  important  points  to  bear  in  mind  in  this  connection 
ire,  the  way  in  which  the  different  groups  of  symptoms  appear.  In  tumors 
originating  in  the  bone  symptoms  referable  to  the  vertebrae  themselves  may 
he,  and  often  are,  recognizable  at  an  early  date.  Symptoms  referable  to  the 
nerve  roots  commonly  follow,  and  lastly,  those  referable  to  the  cord.  In  tumors 
arising  within  the  spinal  canal,  symptoms  of  irritation  or  compression  of  the 
nerve  roots  are  usually  first  observed,  later  on  cord  symptoms,  and  symptoms 
prrxluced  by  involvement  of  the  bone  appear  later,  or  are  absent.  If  we  have 
a  history  of  the  removal  of  a  primary  growth,  or  if  a  primary  growth  is  still 
present,  the  symptoms  referable  to  the  spine  are  probably  due  to  involvement 
of  the  vertebrae  rather  than  to  direct  involvement  of  the  cord  or  its  membranes. 
If  there  is  no  history  of  a  primary  growth  and  a  tumor  develops,  evidently 
comiected  with  the  spinal  vertebrae  and  visible  or  palpable  as  a  considerable 
mass  in  the  back,  in  the  throat,  or  elsewhere,  a  diagnosis  of  sarcoma  is  proba- 
ble. The  prognosis  of  malignant  tumors  of  the  vertebrai  is  absolutely  bad. 
According  to  the  statistics  of  Schlesinger,  the  average  duration  of  life  in  car- 
cinoma of  the  spine  after  the  first  appearance  of  the  symptoms  is  only  nine 
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and  one  half  months ;  in  the  case  of  sarcoma  eleven  months.  The  longest  dura- 
tion of  life  in  carcinoma  was  three  and  one  half  years ;  in  sarcoma,  two  and 
one  half  years.  The  prognosis  of  benign  tumors,  whether  Iwny  or  cartilaginous, 
is,  of  course,  far  less  gloomy.  The  tumors  may  cease  to  grow  and  yet,  if  symi>- 
toms  of  irritation  of  the  nerve  roots  have  once  developed,  they  arc  apt  to  remain 
permanently. 

INTRASPINAL  TUMORS 

Since,  from  a  diagnostic  iK>int  of  view,  we  are  usually  quite  unahle  to  dis- 
tinguish the  pathological  character  of  intraspinal  tumors  before  exix)sing  them 
by  operation  or  autopsy;  and  since  the  symptoms  produced  are  very  largely 
due  to  pressure  upon,  or  destruction  of,  the  spinal  cord  and  the  nerve  roots; 
and  since  inflammatory  masses  may  j)roduce  identical  symptoms  with  the 
true  new  growths,  it  is  customary  in  discussing  the  diagnosis  of  intraspinal 
tumors  to  include  localized  inflammatory  processes,  syjihilitic  or  tubercular 
granulomata,  parasites,  and  other  conditions  causing  definite  symj)tom8  of 
compression  or  destruction  uix)n  the  cord  or  its  nerve  roots.  Intraspinal  tumors 
may  be  situated  outside  the  dura,  extradural;  inside  the  dura,  intradural;  or 
within  the  cord  itself,  intrameduUary,  Such  tumors  are  much  less  frequent 
than  tumors  of  the  vertebra*  in  the  proiX)rtion  of  one  to  two.  The  following 
table,  quoted  from  Schlesinger,  gives  a  good  idea  of  the  characters  and  relative 
frequency  of  different  forms  of  intraspinal  growths. 

TABLE  OF  SPINAL-CORD  TUMORS 


Sarcoma 

Tubercle 

Echinococcus, 

Fibroma 

Gumma 

Glioma 

Psammoma 

Myxoma 

Lipoma 

Cysticercus 
Gliosarcoma 
Endothelioma 
Mclanosarcoma . 

Neuroma 

Lymphangion  la. 

Cysts 

Cholesteatoma. . 
Uncertain 

Totals 
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Among  the  Intraspinal  tumors,  malignant  growths  are  much  more  common 
than  the  benign,  in  the  ratio  of  ten  to  one.     Among  these  the  most  common  ex- 
trameduUarj''  growth  is  sarcoma,  and  after  that  fibroma,  endothelioma,  myxoma, 
and  lipoma  are  frequent  in  the  order  of  mention.     The  lipomata  are  often  as- 
sociated with  congenital  defects  of  the  spinal  vertebrae  (spina  bifida).     Woolsey 
(»lRser\e<I  one  case  of  intraspinal  neurofibroma  with  similar  tumors  elsewhere  in 
the  body,  and  a  few  other  such  cases  have  been  reported.    Among  other  extradural 
growths  may  be  mentioned  enchondromata,  masses  of  tuberculous  granulation 
tissue  and  tubercular  abscesses.     Parasitic  cysts  occur,  both  cysticercus  and 
echinococcus  cysts,  the  former  being  the  more  common.     Nonparasitic  cysts, 
dermoids,  and  localized  collections  of  clear  fluid  in  the  subarachnoid  space  may 
occur  and  may  produce  more  or  less  marked  symptoms  by  pressure.    Among  the 
malignant  growths  carcinoma  and  sarcoma,  as  well  as  teratoma,  may  form  me- 
tastases outside  the  dura.    There  tumors  tend  to  spread  up  and  down  the  spinal 
canal  and  very  rarely  perforate  the  dura,  nor  do  they  tend  to  compress  the  cord  at 
8n  early  date,  so  that  the  only  symptoms  observed  for  a  long  time  may  be  those 
due  to  pressure  on  the  nerve  roots.    Among  the  intradural  tumors  a  considerable 
variety'  have  been  observed,  as  may  be  seen  from  consulting  Schlesinger's  table. 
Among  the  sarcomata  nearly  all  the  forms  have  been  observed  from  those  asso- 
ciated with  fibroma  and  myxoma  of  slight  malignancy,  to  the  most  malignant 
types.    In  some  of  the  worst  cases  a  general  dissemination  of  sarcoma  may  occur 
in  the  pia  mater,  even  as  far  as  the  interior  of  the  skull.    With  the  exception  of 
tliese  and  the  neuromata  and  neurofibromata,  the  tumors  are  usually  solitary. 
S>-philitic  gummatous  nodules  may  occur,  or  in  other  cases  the  process  is 
more  like  a  diffuse  syphilitic  meningitis.      The  gummata   usually   originate 
in  the  pia.     The  extradural  and  extramedullary  growths  rarely  penetrate  into 
the  substance  of  the  cord,  since  the  pia  seems  to  furnish  a  strong  barrier  against 
such  invasion.     The  intradural  growths  develop  for  the  most  part  behind,  or 
behind  and  to  one  side,  of  the  cord.     They  are  frequently  encapsulated,  or  at 
least  can  be  separated  from  the  cord  and  the  dura  without  doing  very  serious 
damage  to  either  structure.     The  tumors  originating  in  the  spinal  cord  itself 
are  glioma,  sarcoma,  tubercle,  gumma,  and  rarely  cysticercus.     The  sarcomata 
and  gummata  are  usually  tumors  which,  having  developed  in  the  pia,  perforate 
and  involve  the  cord  itself.     The  other  forms  originate  in  the  cord. 

The  most  frequent  situation  of  intraspinal  tumors  is  in  the  dorsal  region 
and  next  in  the  cervical  region. 

Causation. — If  we  except  syphilis,  tuberculosis,  and  the  metastatic  fonns  of 
intraspinal  growth,  the  causation  of  these  tumors  is  usually  obscure.  In  a  con- 
siderable proportion  of  cases  there  has  been  a  history  of  injury.  They  occur 
with  the  greatest  frequency  during  the  middle  decades  of  life,  the  only  excep- 
tion to  this  lieing  tuberculosis,  which  is,  of  course,  more  common  in  the  young. 
Symptoms. — The  symptoms  of  intraspinal  tumors  may  he  divided  into  two 
groups :  namely,  those  referable  to  the  nerve  roots  and  tliosc  referable  to  pressure 
upon,  or  destruction  of,  the  cord.     Symptoms  referable  to  the  spinal  column 
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may,  or  may  not,  be  present,  but  they  are  rarely  significant  in  the  diagnosis. 
When  present,  they  consist  of  localized  pain  and  tenderness  on  pressure.  The 
symptoms  of  pressure  upon  the  nerve  roots  are  usually  the  first  to  appear  in 
extramedullary  growths.  Since  the  tumors  are  usually  situated  posterior  to 
the  cord,  the  sensory  nerve  roots  are  the  ones  first  affected,  and  indeed,  in 
many  instances,  symptoms  referable  to  the  motor  roots,  as  such,  are  often 
entirely  absent  throughout  the  disease. 

Sensory  Neeve-root  Pressure. — The  symptoms  of  sensory  nerve-root 
pressure  are  pain,  together  with  paresthesia  and  hyperesthesia.  The  pain  is 
neuralgic  in  character.  At  first  it  may  be  localized  in  some  small  area  of  distri- 
bution, and  more  or  less  intermittent.  It  may  at  first  be  unilateral.  As  time 
goes  on,  it  becomes  more  severe,  constant,  and  of  an  agonizing,  lancinating, 
tearing  or  burning  character.  The  situation  of  the  pain  is  often  a  valuable 
aid  in  the  diagnosis.  After  it  has  existed  for  some  time  it  spreads  and  involves 
new  areas.  It  does  not  correspond  in  situation  to  the  course  of  the  peripheral 
nerves,  but  involves  an  area  which  corresponds  to  the  sensory  area  supplied 
by  one  or  more  sensory  nerve  roots.  These  areas  will,  of  course,  depend 
for  their  situation  u]K)n  the  portion  of  the  spine  involved.  This  pain  differs 
from  pain  of  ordinary  neuralgia,  from  the  fact  that  it  grows  worse  under 
any  form  of  treatment  and  that  tender  points  are  absent  along  the  course 
of  the  sensory  nerves,  and,  further,  that  it  is  sooner  or  later  bilateral.  Thus, 
double  sciatica  is  highly  suggestive  of  an  intraspinal  tumor.  Wlien  one  or 
more  nerve  roots  are  destroyed  there  will  be  diminished  tactile  sensibility  and 
later  anesthesia,  but  paresthesia  and  pain  persist.  This  is  true  even  when 
the  spinal  cord  itself  is  involved  (anesthesia  dolorosa).  In  addition  to  the 
pain  there  is  often  s])asmodic  contraction  of  tlie  muscles.  As  the  tumor  grows, 
new  nerve  roots  are  involved  and  new  painful  areas  develop  in  consequence. 
The  pain  and  hyj)eresthesia  are  terribly  severe.  They  are  increased  by  the 
slightest  motion,  so  that  these  patients  try  to  hold  themselves  as  quietly  as 
possible.  Coughing  and  sneezing  render  the  pain  much  worse.  In  the  painful 
areas,  herpes  zoster  not  infrequently  develops.  Owing  to  the  fact  that  the 
tumors  occur  on  the  posterior  surface  of  the  cord,  muscular  cramps  and  twitch- 
ing may  long  l)e  absent  or  not  apjx^ar  at  all. 

Cord  Symptoms. — The  period  during  which  the  symptoms  are  entirely  re- 
ferable to  the  nerve  roots  varies  much  in  different  cases,  according  to  the  char- 
acter and  rai)idity  of  growth  of  the  tumor.  Cord  symptoms  may  l)e  absent  for 
months,  or  even,  in  certain  cases,  for  years.  The  symptoms,  when  they  appear, 
vary  according  to  the  portion  of  the  cord  involved.  They  consist  of  motor 
and  sensory  paralysis  and  in  changes  in  the  reflexes,  and  are  due  to  compression 
or  destruction  of  the  cord.  They  are  commonly  divided  into  direct  and  indirect 
symptoms.  The  direct  symptoms  are  those  due  to  compression  or  destruction 
of  the  cord,  and  may  be  the  immediate  cause  of  <leath,  as,  for  example,  if  the 
tumor  1)0  situated  in  the  cervical  region,  ])aralysis  of  the  phrenic  nerve  may 
produce  a  fatal  result,     The  motor  paralysis  usually  develops  first  in  the  feet 
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«nd  advances  slowly  or  rapidly  upward.     The  sensory  paralyses  are  usually 
delayed  and  only  reach  the  same  grade  as  the  motor  paralyses  late  in  the  disease 
in  many  cases.     The  paralyzed  muscles  undergo  atrophy,  with  the  reaction  of 
degeneration  in  the  muscles  whose  centers  are  destroyed.     The  tendon  reflexes 
in  the  groups  of  paralyzed  muscles  are  lost.     The  sensory  symptoms  consist 
of  anesthesia,  which  may  be  accompanied  by  loss  of  pain  and  temperature 
-sense,  or  tliese  may  exist  without  anesthesia.     The  indirect  spinal  symptoms 
from  pressure  upon  considerable  areas  of  the  cord  consist  of  paralysis  of  the 
bladder  and  rectum,  with  exaggeration  of  the  motor  reflexes.     The  paralysis 
may  l)e  bilateral  from  the  start,  or  in  other  cases  only  half  of  the  cord  will 
be  involved  at  first,  and  the  paralysis  may  remain  for  a  time  unilateral.    Since 
the  tumor  frequently  first  involves  one  side  of  the  cord,  there  may  be  Brown- 
Sequard   paralysis,   and  the  anesthesia  naturally   first   involves  that   side  of 
the  body  opposite  to  the  tumor.     The  various  forms  of  sensibility  may  be  dis- 
turbed in  a  variety  of  ways.     The  disturbance  usually  begins  in  the  feet  and 
extends  gradually  upward.     The  loss  of  sensation  is  usually  partial  at  first, 
and  all  forms  of  sensibility  may  be  diminished,  or  in  other  cases,  while  all 
forms  are  diminished,  they  are  not  diminished  to  the  same  extent.     A  painful 
girdle  sensation  is  often  present  near  the  level  of  the  tumor ;  as  was  true  in  the 
case  of  myeloma  occurring  in  the  New  York  Hospital,  which  had  compressed 
the  cord.     Such  a  painful  area  may  be  hyperesthetic.     If  the  tumor  is  in  the 
cervical   region   anywhere   above  the   first  dorsal   segment,   there   may   result 
paralysis  of  the  sympathetic  in  the  neck,  with  narrowing  of  the   palpebral 
fi.s»ure  and  sweating  of  one  side  of  the  face.     It  is  to  be  lx)me  in  mind  that, 
while  spastic  paralysis  is  produced  by  tumors  in  tlie  upper  portions  of  the 
spinal  canal,  such  is  not  the  case  in  tumors  of  the  lumbar  region.     Tumors 
here  situated  cause  atrophic  flaccid  paralysis,  with  absence  of  reflexes.    Tumors 
of  the  cauda  equina  also  produce  flaccid  paralysis  of  tlie  legs,  paralysis  of  the 
bladder  and  rectum,  and  widespread  neuralgic  pain  in  the  lower  extremities. 
As   already  stated,  symptoms  referable  to  the  spine  itself,  such  as  rigidity, 
localized  tenderness  and  pain,  may  be  present  or  absent     If  they  are  present, 
they  may  give  a  valuable  hint  as  to  the  situation  of  the  tumor.    In  tumors  of  the 
conns  meduUaris  the  symptoms  often  develop  quite  rapidly,  pain  is  less  marked 
in  these  than  in  tumors  of  the  cord  above,  or  the  cauda  below,  anesthesia  may 
early  develop,  or  there  may  be  dissociated  sensory  disturbances,  tactile  sen- 
sation being  preserved. 

Propuwif. — ^The  prognosis  of  intraspinal  tumors,  if  we  except  syphilis  and 
tuberculosis,  which  may  improve  or  get  well  under  suitable  treatment  in  time, 
is  absolutely  bad,  unless  the  tumors  are  so  situated  and  of  such  a  character 
that  they  can  be  removed  by  surgical  operation.  Death  occurs,  sooner  or  later, 
in  every  case,  after  a  period  which  appears  to  he  quite  variable.  Starr  gives 
the  average  duration  of  life  as  sixteen  months,  but  life  has  sometimes  been  pro- 
litnged  for  a  number  of  years.  The  higher  the  position  of  the  tumor  in  the  spinal 
canal  the  worse  the  prognosis. 
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Diagnosis. — ^The  diagnosis  of  the  presence  of  a  spinal  tumor  can  usually 
be  made  fairly  early  and  with  a  fair  degree  of  certainty.  Among  the  im- 
ix)rtant  questions  to  be  answered  in  tlie  diagnosis  are 

1.  Is  a  spinal  tumor  present? 

2.  Is  the  tumor  solitary  or  multiple? 

3.  What  is  the  situation  of  the  tumor? 

4.  What  is  its  character  ? 

1.  It  is  difficult  to  make  the  diagnosis  of  the  presence  of  an  intraspinal 
tumor  in  some  cases;  easy  in  others.  Suggestive  of  an  intraspinal  growth  is 
intense  and  persistent  neuralgic  pain,  limited  in  its  distribution  to  the  areas 
supplied  by  one  or  more  root  zones.  As  stated,  under  spinal  tumors,  the  tender 
areas  along  the  course  of  peripheral  nerves  are  absent.  A  bilateral  distribution 
favors  the  existence  of  an  intraspinal  growth.  Absence  of  tender  points  over 
the  vertebra?  and  increase  in  the  intensity  of  the  pain  on  motion  are  suggestive 
of  an  intraspinal  growth.  Tuberculosis  of  the  vertebrae  is  characterized  in 
general  by  a  more  rapid  course  than  we  see  in  spinal  tumors.  The  nervous 
disturbances  are  usually  bilateral  from  the  start.  There  is  often  fever  in  the 
evening,  the  urine  in  many  cases  contains  peptone^  the  patients  are  usually 
children  or  young  adults.  The  development  of  kyphosis  of  the  character  almost 
peculiar  to  tuberculous  disease  will  usually  suffice  to  exclude  an  intraspinal 
growth.  In  tuberculosis  the  occurrence  of  abscess  is  common;  and  if  under 
appropriate  treatment  improvement  occurs,  we  may  be  quite  sure  that  a  spinal 
tumor  does  not  exist. 

2.  If  the  tumor  is  solitary,  the  neuralgic  symptoms  will  at  first  be  limited 
to  a  circumscribed  area.  If  several  regions  are  involved  by  different  tumors, 
or  if  the  process  is  diffuse  and  not  circumscribed,  several  areas  will  be  the  seat 
of  pain,  and  these  may  point  to  widely  different  localizations  in  separate  nerve 
roots. 

3.  Extradural,  intraspinal  tumors  are  more  often  malignant  than  benign. 
They  tend  to  extend  up  and  down  the  dura  quite  rapidly  and  thus  progressively 
to  involve  more  and  more  sensory  nerve  roots  before  they  cause  pressure  symp- 
toms upon  the  cord.  Such  root  sjTnptoms  may,  as  already  stated,  last  for  a 
long  time,  without  the  addition  of  cord  symptoms.  The  extradural  growths 
are  also  more  apt  to  involve  the  bone  and  produce  symptoms  referable  to  the 
spinal  column  than  are  intradural  or  intramedullary  growths.  Because  the 
former  are  more  commonly  malignant,  the  whole  course  of  the  disease  is  apt 
to  be  more  rapid  and  to  cause  death  at  an  earlier  period.  Thus,  notably, 
if  the  tumor  within  the  spinal  canal  is  metastatic,  there  may  be  tumors  in 
other  situations,  or  the  patient  may  soon  exhibit  the  signs  of  a  cancerous 
cachexia.  In  many  of  these  cases  the  X-rays  may  do  much  to  clear  up  the 
diagnosis,  as  is  also  the  case  in  tumors  of  the  vertebra*.  In  every  doubtful 
case  they  should  be  used  at  the  earliest  possible  moment.  In  extradural  tu- 
mors the  root  symptoms  are  more  apt  to  be  bilateral,  or  soon  to  become  so, 
than  is  the  case  with  intramedullary  growths.     Still,  with  all  these  aids  in 
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diagnosis,    it   is   often    impossible   to  say  whether  a   tumor   is   extradural   or 
intradural. 

4.  It  is  rarely  possible  to  infer  with  certainty  l)efore  operation  the  charac- 
ter of  an  intraspinal  growth.  If  there  are  tumors  situated  elsewhere  in  the 
body,  this  circumstance  will,  of  course,  render  it  extremely  probable  that  the 
spinal  tumor  is  of  the  same  character.  If  the  progress  of  the  disease  is  ex- 
tremely slow,  the  probabilities  are  that  the  tumor  is  benign.  If  spina  bifida 
coexists,  the  tumor  is  probably  a  lipoma.  A  distinct  history  of  syphilis  renders 
tie  presence  of  a  gumma  extremely  probable.  In  all  cases  we  should  carefully 
question  the  patient  as  to  a  previous  history  of  any  surgical  operation  in  the 
past  for  the  removal  of  a  growth,  or,  if  he  is  ignorant  of  the  character  of  a  pre- 
ceding operation,  we  should  spare  no  pains  to  inform  ourselves  of  the  facts.  The 
diagnosis  of  intraspinal  tumor  having  been  arrived  at,  the  probability  is  in  favor 
of  sarcoma  rather  than  anything  else,  since  this  type  of  growth  is  more  common 
than  any  other:  The  ajcurate  diagnosis  of  intramedullary  tumors  is  the  most 
difficult  to  make.  In  these,  root  symptoms  may  appear  late  or  not  at  all,  and 
the  early  symptoms  are  more  apt  to  be  of  a  character  pointing  to  a  lesion  of 
the  spinal  cord  itself.  Dissociated  paralysis  of  sensation  is  common  in  intra- 
medullary growths.  The  localization  of  tumors  of  the  spinal  cord  must  be 
made  from  a  knowledge  of  the  distribution  of  the  several  spinal  segments  and 
of  the  nerve  roots.  The  details  have  already  been  given  under  injuries  of  the 
spine.  In  a  general  way  the  surgeon  will  always  do  better  by  calling  in  a 
skilled  neurologist  to  aid  him  in  the  diagnosis,  since  few  surgeons  possess  the 
necessary  knowledge  and  special  skill  requisite  to  properly  examine  and  inter- 
pret the  signs  and  symptoms  in  these  cases. 


CHAPTER   IV 

CX)NGENITAL  ANOMALIES  OF  THE  SPINE 

HYDRORRHACmS   (SPINA  BIFIDA) 

DuKiNo  embryonic  development  there  forms  upon  the  dorsum  of  the  em- 
bryo a  groove  in  the  ectoderm,  the  medullary  groove,  which  gradually  becomes 
more  marked  until  it  forms  a  deep  sulcus.  The  epiblastic  walls  of  this  groove 
gradually  arch  across  and  finally  become  united  posteriorly  in  such  a  manner 
that  the  groove  is  converted  into  a  canal,  forming  the  epiblastic  lining  of  the 
central  canal  of  the  spinal  cord  below,  and  the  lining  of  the  ventricles  of  the 
brain  above.  The  nervous  structures  themselves,  the  membranes  surrounding 
the  cord,  the  spinal  vertebrse,  and  the  muscles  of  the  back  and  connective  tissues, 
are  developed  from  the  mesodermic  layers  of  the  embryo.  In  certain  cases  the 
epiblastic  layers  from  either  side  fail  to  unite  completely  upon  the  dorsal 
aspect  of  the  medullary  groove.  The  spinal  canal  and  its  membranes  thus 
remain  open  posteriorly.  The  spinal  canal  then  forms  a  mere  gutter.  The 
condition  is  known  as  rachischisis. 

In  some  cases  the  failure  of  these  layers  to  unite  may  involve  the  entire 
length  of  the  spinal  canal,  in  which  case  the  condition  is  known  as  total  rachis- 
chisis, or  it  may  involve  an  area  corresponding  to  the  position  of  two  or  three 
vertebra?,  in  which  case  it  is  known  as  partial  rachischisis.  The  closure  of  the 
medullary  groove  begins  in  the  upper  dorsal  region  and  advances  in  both  direc- 
tions. The  lowermost  portion  of  the  canal  closes  last,  and  in  this  region  there 
occur  most  often  the  partial  failures  of  union.  In  these  cases,  characterized  by 
V.  Recklinghausen  by  the  title  of  open  myelomeningoceles,  there  is,  of  course, 
an  absence  of  skin  over  the  seat  of  the  defect.  The  structures  contained  in 
the  spinal  canal  bulge  posteriorly  into  this  space.  In  the  median  line  lies  the 
imperfectly  developed  spinal  cord  appearing  like  a  smooth  red  band  upon  the 
surface  of  the  pia,  the  latter  i^ognizable  by  its  vascular,  glistening,  or  velvety 
surface.  At  the  upper  and  lower  border  of  the  cleft  a  dimple  may  sometimes 
be  recognized  indicating  the  position  of  the  central  canal  of  the  spinal  cord. 
This  area  where  the  pia  lies  exposed  is  known  as  the  zona  medullovasculosa. 
Upon  either  side  of  this  surface  the  pia  is  covered  by  epidermis,  giving  it  the 
appearance  of  a  recent  scar.  This  area  is  known  as  the  zona  epithelioserosa. 
Outside  of  this  the  dura  and  pia  gradually  merge  into  the  surrounding  normal 
skin.  The  imperfectly  developed  structures  here  described  may  bulge  promi- 
nently above  the  level  of  the  back,  constituting  a  timior  of  some  size. 
96 
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In  these  cases  of  open  myelomeningocele  infants  do  not  long  survive.    Puru- 
knr  infection  of  the  surface  of  the  pia  takes  place,  death  occurring  from 
meningitis  and  sepsis.     The  cord  is  in  most  cases  imperfectly  developed  and 
tbe  children  are  often  bom  with  total  or  partial  paralysis  of  the  lower  extremi- 
ties, together  with  paralysis  of  the  bladder  and  rectum.     In  another  group  of 
eases  the  epiblastic  layers  from  either  side  unite  upon  the  dorsal  aspect  of  the 
medullary  growth,  thus  separating  the  integument  of  the  back  on  the  one  hand 
fri-»m  the  lining  membrane  of  the  spinal  canal  on  the  other,  but  the  fusion 
<tops  at  this  point    Xormally,  after  the  fusion  has  proceeded  as  far  as  this,  the 
nie><>blastie  structures — ^namely,  the  laminae  of  the  vertebrae,  tbe  muscles,  and  the 
otiier  structures  which  go  to  make  up  the  wall  of  the  back — approach  one  another 
from  either  side,  meeting  in  the  median  line  and  forcing  their  way  between 
the  epiblastic  layers  which  constitute  the  skin  of  the  back  posteriorly  and  the 
lining  of  the  spinal  canal  in  front.     In  certain  cases  this  complete  fusion  does 
ni»t   take   place,   and  in  these  the  medullary  grove   is  ^qccupied   posteriorly 
merely  by  the  epithelial  covering  of  the  integument  behind  and  the  epithelial 
lining  of  tlie  spinal  canal  in  frrmt.     Thus,  the  spinal  canal  comes  to  be  closed 
merely  by  a  tliin  membrane  formed  of  the  two  epiblastic  layers. 

The  al)ove  is  the  most  rational  explanation  of  the  congenital  deformities 
of  the  back  eonmionly  grouped  under  the  general  title  of  spina  bifida.     From 
the  above  it  can  thus  be  readily  understood  that  if  the  spinal  canal  remains 
c*:»mpletely  open,  no  union  whatever  occurring  between  the  epidermic  walls 
of  the  groove,  there  is  always  in  addition  a  failure  to  unite  of  the  integument 
of  the  back,  and  also  a  defect  in  the  bony  walls  of  the  spinal  canal.     In  very 
rare  casoi*,  possessing  no  surgical  interest,  the  cleft  lies  ventrad  to  the  spinal 
canal.     If,  on  the  other  hand,  a  central  canal  is  formed  with  complete  closure 
p*^r?teriorl\%  then  the  integumentary  covering  of  the  back  is  also  complete.     In 
the  latter  group,  nevertheless,  there  may  be  arrest  or  failure  of  development 
of  the  various  mesoblastic  structures  which  go  to  form  the  coverings  of  the 
«f  inal  cord  behind.     If  the  union  of  the  dura  is  incomplete,  there  is  usually 
also  a  defect  in  the  laminae  of  the  vertebne.     The  various  degrees  of  defects 
ri>mnionly  grouped  under  the  general  head  of  spina  bifida  are  three,  though 
K<nietimes  two  types  of  defect  may  exist  in  the  same  individual.     They  are 
il)  spinal  meningocele,  (2)  myelomeningocele,  (3)  myelocystocele,  also  known 
a.-?  syringomyelocele.     A  combination  of  the  third  group,  together  with  menin- 
pteele,  also  occurs.    It  is  known  as  myelocystomeningocele.    In  all  these  groups 
there  is  present  a  defect  in  the  bony  canal.     Generally  speaking,  they  all  have 
thiii  in  common,  that  the  child  is  bom  with  a  tumor,  usually  in  the  lower  part 
of  the  back  in  the  median  line.    The  tumor  is  more  or  less  rounded  or  globular 
in  5hape,  contains  fluid,  spinal  membranes  or  nervous  structures,  and  communi- 
cates with  the  interior  of  the  spinal  canal. 

Keningocele. — It  is  possible  that  a  meningocele  may  make  its  way  between 
the  arches  of  normal  vertebrae.     Such  an  occurrence  is,  however,  very  rare.     In 
most  of  the  cases  of  pure  meningocele  the  cleft  in  the  vertebrae  is  narrow,  there  is 
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a  lieTTiial  prntnjsion  of  the  araclmoifl,  wliirli  l^eeornps  rlistcncled  with  fluid  an 
forms  a  single  globular  cavity  covered  In-  iiornml  akin,  Tlie  cleft  in  the  UiW 
is  narrow,  and  if  the  turuor  formed  in  tlie  l>ack  is  of  considerahle  size  and  undei 
some  tension,  it  may  not  be  posjsihle  to  detect  the  defect  in  t!ie  {waster ior  wal 
of  the  vertebral  cohuim  by  pal]iation.  In  .sonic  cases,  however,  it  will  l>e 
Slide  to  make  out  that  the  neck  of  the  mc  is  ci>nstricted  and  narrow.  The  elefl 
in  the  bone,  if  distingiiishablcj  will  be  found  to  one  side  of  the  median  line. 


\k-i^i 


Flo.  32.^ — Spijita  RiriDA*  Mkninoocei^e.    Operative  reoovery* 
(Case  of  Dr.  Wm.  A,  Downea.) 


Pio.  33. — Spinai*  Meni.voocsxe.  , 

(Drawing  by  Dr.  B.  S.  Btttringerrt 


Myelomeningocele,— Some  of  the  eliaracters  of  niyelonieiiiiigoeele  have 
already  been  mcniiuncd.  The  cleft  in  tlie  vcrtcbne  is  aUvnys  much  wider  tliiin 
in  the  preceding  form  and  usually  involves  a  failure  of  union  in  thi-ee,  four, 
or  more  vertebne.  The  sac  is  much  broader  at  the  base*  imhI  may  he  subdiWJed; 
into  several  loeuli.  The  lierniated  stru«'turcs  belonjiing  in  the  spinal  camil, 
the  cord,  or  the  nerve  roots ,  sometimes  the  canda  cijiiimi,  are  often  spread  out 
upon  the  dorsal  surface  of  the  sac  and  may  frequently  be  distinguished  tlirongh 
tlieir  thin  covering,  A  {limjile  over  the  snmmit  of  the  swelling  is  often  obst*rved< 
at  the  point  of  attachment  of  the  spinal  cord.  The  nerve  roots  traverse  th< 
wall  of  the  sac  in  loops  on  their  w*ay  to  reach  the  intervertebral  foramina,  Tl 
general  shape  of  the  sac  is  broader  and  flatter  than  is  the  ease  with  meningo- 
celes. Jjpou  the  snmmit  of  the  swelling  a  snjx^rficial  ulcerated  surface  is  com- 
monly observed. 

Uyelocystocele. — In  myelocystocele,  associated  with  the  cleft  in  the  vert* 
bne  and  the  imjierfeet  fusion  of  the  structures  of  the  back  in  the  median  lim 
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18  a  clilatatitin  of  the  reiitral  cannl  of  tlic*  v*m\  hv  spnms  fluid.     As  the 


ill  of 


till 


struct  I 


»f  111. 


atrupliy.     Tlit^  8k  i 


precis  1 1  rt' 

tEkg  uf  tiiese  tumors  is  iisuiilly  thiimed  <Mit  and  often  beoomes  adherent  to  the 

iBiderlyin^  ttrufhnoid,  either  as  the  result  of  in  feet  ion,  or  from  adhesions  and 

^  riliangps  in  nutrition  prodneed  liv  pressure.     Tiie  sac  olnserved  posteriorly  con- 

H^tiiii<«  few  nervous  elements,  since  it  consists  of  the  ilisteiided  eentral  eanal  t^f 

HAe  rord.     The  dura  does  not  enter  into  the  formation  of  the  sac  in  tlies©  cases. 

^■flie  rleft  in  the  hones  in  mye]r>cvstm'ele  is  often  quite  narrow  anrl  is  frequently 

situated  on  one  side  of  the  median  line.     Chihlren  horn  with  this  defect  often 

■  exhibit  other  congenital  defonnities,  such  as  clnh-feet,  cun'atures  uf  tlie  bones 

^H^  the  extremities,  an  abnormally  short  or  iK^iit  sjiinal  eohimn,  partial  or  com- 

P^Pbte  failure  of  fusion  of  the  stnictun^s  nnruially  uniting  ventrad  to  the  spinal 

eoltann,  the  bladder;,  the  intestine,  etc.     As  the  result  of  pressure,  inflammation 

mud  idf^eration  of  the  surface  ai  the  sae  eonnuonly  occurs,  and  such  a  sac  may 

fVf-n  Kur^^t  externally.     Usually  the  nervous  luechanism  of  the  cord  is  seriously 


Fig,  34.— SptNAi  MjciiixoocKtE.     (Case  of  Dr.  iiitxrot.) 
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iBterfered  with,  though  in  rare  cases  it  may  be  fairly  well  preserved,  lyfyelo- 
CTftocele  may  be  conddned  with  meningoeele  and  the  myelocystocele  may  lie 
whall^  or  partly  dorsad  or  ventrad  to  the  nieningocelf.  Whichever  jiosition  the 
Qjrd  tak^,  with  reference  to  the  meningm^ele,  atro])hy  of  the  cord  with  extensive 
puidTBea  of  the  extremities  and  usually  of  the  bladder  and  rectum  are  com- 
immlr  present.  The  structures  of  the  cord  are  usnaUy  forced  out  of  the  cleft  in 
the  spintl  column  and  lie  npon  the  dorsal  surface  of  the  menini^oeele,  or  a  por- 
ticm  of  the  cord  may  lie  ventrad  and  anotlicr  portion  dorsad  to  the  meningocele. 
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Spina  Bifida  Occulta. — Si)ina  bifida  may  occur  in  any  region  of  the  back, 
but  it  is  most  common  in  the  lumbar  and  sacral  regions.  In  certain  forms, 
although  a  defecrt  exists  in  the  l^ones,  there  is  no  j)rotrusion  of  the  ct)rd  or  its 
membranes.  The  condition  is  known  as  spina  bifida  occulta.  A  common  char- 
acter of  this,  together  with  the  other  forms  in  case  the  individual  sun'ives, 
is  the  growth  u{X)n  the  surface  of  tlie  skin  overlying  the  defect  of  an  unusual 
quantity  of  hair.  Not  infretpiently,  also,  the  skin  may  exhibit  evidences  of 
cicatricial  contraction.  The  presence  of  an  overgrowth  of  hair  in  this  region 
is  always  sugg(»stive  of  spina  bifida.  I  saw  a  woman  in  the  New  York  Hos- 
pital who  had  a  growth  of  hair  over  the  lumbar  and  sacral  regions  covering  an 
area  as  large  as  the  palm  of  a  man's  hand.  The  hair  was  thick,  long  and  black. 
While  no  external  tumor  existed,  there  was  a  slight  congenital  defect  of  the 
spinal  vertebne  in  this  region.  The  patient  added  to  her  income  by  exhibit- 
ing this  peculiar  growth  of  hair. 

Spina  bifida  occurs  rarely  in  the  cervical  and  dorsal  regions.  Spinal 
meningocele  occurs  more  often  in  the  sacral  region  than  in  any  other. 

Symptoms. — While  many  cases  of  meningocele  produce  no  definite  symp- 
toms other  than  the  presence  of  a  tumor  having  the  characters  already  men- 
tione<l,  in  some  there  exists  also  weakness  or  paralysis  of  the  muscles  of  the 
lower  extremities  and  interference  wnth  the  functions  of  the  bladder  and 
rectum.  Still,  these  latter  symptoms  are  more  commonly  obsen^ed  in  myelo- 
cystocele, associated,  as  already  stated,  with  other  congenital  deformities.  The 
cases  in  w^hich  no  fusion  has  occurred  and  where  the  central  canal  of  the  spinal 
cord  remains  wholly  or  partly  open  are  in  general  of  no  surgical  interest.  They 
may,  as  a  rule,  be  recognized  at  a  glance.  Such  children,  are j  almost  never 
viable.  In  other  cases,  the  presence  of  a  tumor  in  the  median  line  of  the  back 
of  an  infant  is  always  suggestive  of  the  presence  of  spina  bifida.  Some  of 
these  cases  closely  resemble  a  mere  lipoma  in  this  situation,  but  the  surgeon 
should  always  be  cautious  in  making  such  a  diagnosis  wben  the  tumor  exists 
in  the  madiau  line  and  in  the  lower  portion  of  the  back. 

In  SOUK*  cas(\s  the  cleft  in  the  bones  can  Ix?  felt ;  in  others,  on  account  of  the 
size  or  position  of  the  tumor  and  the  narrowness  of  the  cleft,  it  cannot  If  the 
child,  when  first  seen,  is  of  such  an  age  that  the  ossification  of  the  vertebne 
is  fairly  w<»ll  advanced,  an  X-ray  picture  will  greatly  aid  in  the  diagnosis  by 
showing  a  failui-e  of  development  of  certain  vertebra*,  and  sometimes  in  addi- 
tion the  presence  of  abnormally  placed  bony  elements.  fSee  Sacroccygeal 
Tumors.)  If,  on  the  other  hand,  the  bones  are  still  largely  cartilaginous,  the 
X-ray  will  not  aid  in  the  diagnosis.  The  congenital  character  and  position 
of  the  tumor  will  always  be  suggestive.  If,  as  usual,  the  tumor  contains  fluid, 
coughing,  straining,  and  other  movements  which  increase  the  tension  within 
the  cerebro-s])inal  canal  will  he  followed  by  an  increase  in  size  or  in  the  ten- 
sion of  the  tumor.    In  all  the  varieties  the  contained  fluid  is  cerebro-spinal  fluid. 

The  differentiation  Iwtween  the  several  forms  of  spina  bifida  is,  however, 
in  many  instancies  extremely  difficult.     As  stated,  the  complete  clefts  whei^ 
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--  '   i>  taken  pi  act'  are  very  easily  rcL-ogni/xHl,  aiitl  the  same  is  true  (»f 

s^-'i  .  u  uiyelonieniiigoeeles  in  uliieli  the  «kiu  i^  wanting  over  the  central 
fortion  of  ihe  sac.  In  the  myelonienitigoceles,  pressure  ujxjn  the  tumor  may 
r&tder  tbe  child  unconscious,  ur 
paitljr  go.  In  these  cases,  als(3j 
such  pnsssTire  will  cause  an  in- 
cTMLse  oi  tension  at  the  fonbniels 
oC'Xfafr^ikttlK  anil  such  increase  <»f 
11  be  luore  nKirkctJ  in 
Hub  group  than  is  the  case  with 
"liL  '  -,  In  the  former, 
py    1  ^    «'S   of   the  extremities 

and  of  the  bladder  and  rectntn  are 
nmdi  luoro  commonly  ohscrved. 
In  dome  of  the  niyelomeBingo 
eeles^  if  the  sac  be  ilhuninated  hy 
trmiksmitted  light,  it  will  some- 
tinies  be  possible  to  see  nerve  roots 
phasing  through,  or  adherent  to, 
tbe  wall  of  tlie  sac 

Tlie  meningoceles  may  be  said 
to  be  Tisnally  situated   in  the  sa- 
rral  region.     The  opening  in  the 
npinal    vertebra*  is  usually  suuilL 
Paralyse     are     relatively     inlVe- 
quetit.     The  neck  of  the  sac  is  usii- 
aDy   narrow.      In   myelnmeniuiro- 
aeles  tbe  tumor  usually  has  a  bmad 
}mmf  skin  is  absent  over  the  cen- 
ter of  tbe  sac,  or,  if  present,  it  is 
freqnently  ulcerated,  or  the  seat 
of  acansL      Mening*>eeles    are    apt 
li>  be  of  a  globular  and  symmet- 
rii*al  »*ha[)e«      The   myelomeniiigo 
fvli-»  an*  Usually  more  sessile,  less 
pTomineot,  flatter,  and  may  lie  unddlicated  al  the  site  uf  the  attachment  of  ilie 
TOfi    Paralyses  and  as80<!iated  deformities  are  commoiL 

Progaosis. — The  prognosis  of  spina  bifida  is  generally  gloomy.  In  the 
m*»rp  complicated  cases,  as  already  deseribed,  the  ehildren  are  rarely  viable 
ind  they  usually  die  during  the  first  few  weeks  or  mouths  uf  life.  In  the  enin- 
<*Ieft«,  where  no  fusion  has  oeeurred  and  where  the  pia  Is  exposerl  to  infee- 
u  death  from  meningitis  usually  occurs  early,  nceration  and  rupture  of 
the  sac  in  the  cas^s  of  myelocystocele  are  commonly  followed  by  early  death, 
iilthough  a  very  few  spontaneous  cures  have  been  reported*     Very  few  of  the 


Fig.  35, — Spina  BirioA,  Men'inoocele. 
(Caa«  of  Dr.  C.  L,  Gibson.) 
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cases  other  than  mere  meningoceles  are  alive  at  the  end  of  five  years.  The 
meningoceles  are  the  most  favorable  group  for  operative  cure,  yet  even  in  these 
cases  the  prognosis  is  not  very  hopeful.  Many  of  these  children,  even  if  oper- 
ated upon  successfully,  subsequently  die  of  hydrocephalus,  or  of  some  inter- 
current disease. 

Becapitulation  of  the  Differential  Diagnosis  of  the  Several  Eorms  of  Spina 
Bifida. — Spina  bifida  in  some  of  its  varieties  occurs  about  once  in  a  thousand 
births.  In  the  diflForential  diagnosis  the  position  of  the  tumor  is  of  some  con- 
sequence. Meningoceles  o(»cur  almost  always  in  the  sacral  region.  The  other 
forms,  while  they  more  commonly  occur  in  the  lower  portion  of  the  spine,  may 
have  their  site  in  any  region  of  the  back.  Meningocele  is  often  a  globular  and 
more  or  less  |x?dunculated  tumor.  The  pedicle  in  myelocystocele  is  often  nar- 
row. If  the  two  conditions  are,  however,  combined,  the  cleft  in  the  vertebra?  is 
apt  to  be  very  much  larger.  In  this  latter  composite  group  the  spinal  cord  is 
apt  to  be  displaced  backward,  its  elements  lie  in  the  sac  and  are  grouped  on 
either  side  of  the  median  line.  In  the  meningocele  and  myelocystocele,  if  the 
case  is  seen  soon  after  birth,  the  skin  overlying  the  tumor  may  have  a  normal 
appearance;  later  it  is  usually  changed  by  pressure,  often  by  ulceration.  This 
ulceration  may  be  so  extensive  that  it  may  not  be  easy  to  distinguish  between 
these  conditions  and  the  cases  of  complete  want  of  imion — i.  e.,  rachischisis  and 
myelomeningocele.  Tlie  cases  of  spina  bifida  occulta,  in  which  no  tumor  is 
present,  may  be  hard  to  recognize  with  certainty,  unless  a  good  X-ray  picture 
can  be  taken.  In  the  last  group,  an  abnormal  growth  of  hair  over  the  lower 
part  of  the  back  is  suggestive  and  the  condition  is  sometimes  associated  with 
other  deformities  of  the  spine  and  of  the  extremities.  At  or  al)out  the  age  of 
puberty,  ])aralytic  symptoms  are  not  infrequently  developed  in  spiria  bifida 
occulta,  (Sw  below.)  In  many  instances  of  spina  bifida,  however,  we  shall 
be  unable  to  distinguish  one  form  from  the  other  until  the  sac  is  exposed 
and  opened  by  the  knife  at  the  time  when  operative  cure  is  attempted.  The 
operative  methods  in  all  eases  closely  resemble  those  done  for  the  radical  cure 
of  hernia.  The  procedures  consist  of  a  careful  exposure  and  isolation  of  the 
sac,  opening  of  the  sac,  separation  and  replacement  in  the  spinal  canal  of 
nervous  structures,  excision  of  the  sac  and  suture  of  its  neck,  closure  of  the 
external  wound,  and  the  most  painstaking  efforts  throughout  to  secure  primary 
union. 

Spina  Bifida  Occulta. — The  paralytic  symptoms  in  spina  bifida  occulta  do 
not  usually  appear  until  near  the  age  of  puberty,  or  soon  after — ^that  is  to 
say,  during  the  years  w^hen  the  body  exhibits  the  most  active  growth.  The 
explanation  of  the  late  appearance  of  paralytic  symptoms  is,  that  there  is 
developed  a  firm  fibrous  band,  connecting  the  skin  over  the  cleft  with  the  cord, 
representing  an  im|)erfect  separation  of  the  two  structures,  during  fetal  life. 
This  band  does  not  grow  at  a  rate  corresponding  with  the  growth  of  the  body 
in  general,  and,  therefore,  may  make  traction  upon  and  stretch  the  cord,  or, 
in  other  cases,  may  compress  the  cord  against  the  margin  of  the  opening  in 
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the  spinal  canal.  In  addition  to  the  development  of  an  abnormal  growth  of 
hair  over  the  site  of  the  defect,  cicatricial  defects  in  the  skin  are  common  in 
these  cases.  Spina  bifida  occulta  is  not  infrequently  accompanied  by  the 
development  of  tumors  within  the  spinal  canal,  or  in  the  cleft  between  the 
b*»nes,  or  outside  the  spine.  Such  tumors  are  of  fetal  origin.  They  have  been 
oliser\-ed  in  considerable  variety.  Lipoma,  fibroma,  myoma,  angioma  have  been 
described,  as  well  as  dermoid  cysts  and  teratomata.  When  these  tumors  develop 
outside  the  bony  cleft  in  the  spine  they  present  as  more  or  less  prominent 
growths  on  the  back.  When  they  develop  within  the  canal,  they  may  in  time 
produce  symptoms  of  pressure  upon  the  cord,  paralyses,  etc.,  as  already  de- 
scribeil.     The  treatment  in  these  cases  is  the  removal  of  the  tumor. 

COHGEIflTAL  TUMORS  OF  THE  SACROCOCCYGEAL  REGION 

A  protrusion  of  the  dura  between  the  sacrum  and  coccyx  may  occur  without 
any  bony  deformity,  forming  a  meningocele.  In  these  cases  the  cavity  of  the 
spinal  membranes  containing  fluid  extends  to  an  unusually  low  point.  A 
cyrrtic  tumor  may  thus  be  formed  beneath  the  skin  over  the  junction  of  the 
sacrum  and  coccyx.  It  will  contain  cerebro-spinal  fluid.  In  some  of  these 
eases  the  meningocele  is  covered  by  a  congenital  li|X)ma,  a  teratoma,  a  lymphan- 
gioma, or  a  combination  of  lipoma  with  lymphangioma.  The  nature  of 
teratomata  has  been  sufficiently  discussed  under  tumors.  They  are  supposed  to 
arise  from  a  misplaced  fetal  nucleus  and  are  not  very  rare  in  connection  with 
congenital  clefts  in  the  spinal  vertebra?. 

The  congenital  lipomata  in  this  region  differ  from  ordinary  lipomata  in 
that  they  are  diffuse,  not  encapsulated  tumors.  As  already  stated,  in  the  pres- 
ence of  a  congenital  lipoma  in  the  lower  part  of  the  median  line  of  the  back, 
the  surgeon  should  always  be  on  his  guard  against  undertaking  the  operative 
removal  of  such  tumors  lightly,  since  many  of  them  overlie  a  meningocele. 

Dermoid  Cysts. — ^Dermoid  cysts  may  develop  in  the  sacrococcygeal  region. 
Their  favorite  sites  are  over  the  junction  of  the  sacrum  and  coccyx,  or  over  the 
tip  of  the  coccyx  itself.  Such  dermoids  not  infrequently  become  infected  and 
break  through  the  skin,  leaving  behind  a  suppurating  tract,  which  does  not 
heal  until  the  entire  dermoid  is  removed  by  operation.  Much  more  rarely 
dermoids  may  develop  in  front  of  the  coccyx  or  sacrum.  They  have  their 
origin  in  misplaced  portions  of  that  part  of  the  primitive  intestine  known  as 
the  postanal  gut.  Such  tumors  may  contain  a  variety  of  fetal  structures.  In 
the  female  they  may  grow  forward  and  upward,  raising  the  uterus  and  the 
broad  ligaments  without  penetrating  between  the  layers  of  the  latter.  In  this 
way  they  may  be  distinguished  from  the  commoner  forms  of  dermoid  cysts 
developing  from  the  ovary. 

The  origin  of  the  congenital  sacrococcygeal  tumors  has  been  considerably 
discussed,  especially  the  origin  of  those  forms  which  arise  in  front  of  the 
sacrum  and  coccyx.     It  is  to  be  borne  in  mind  that  at  a  very  early  period  of 
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fetal  life  the  medullary  canal  is  open  at  its  lower  end  and  is  continuous  with 
the  lower  end  of  the  primitive  alimentary  canal,  at  a  point  hehind  the  place 
where  the  anus  is  later  to  be  developed.  It  may  thus  be  understood  that  tumors 
developing  at  this  point  may  contain  not  only  epiblastic  but  also  hypoblastic 
structures.  Thus,  in  these  tumors,  we  not  infrequently  find  rudimentary 
structures  resembling  parts  of  many  different  organs.  While  this  explanation 
serves  for  a  certain  proportion  of  cases,  it  is  believed  by  many  observers  that  in 
the  more  complex  forms  the  tumor  is  developed  from  a  second  ovum,  which 
is  partly  suppressed  and  undergoes  imperfect  development 

Clinically,  many  of  these  tumors  remain  small  and  produce  no  s^Tnptonls. 
Sometimes  they  are  recognizable  at  birth ;  in  other  cases  not  until  later  years, 
when  they  may  grow  slowly  or  rapidly,  in  the  latter  case  taking  on  a  sar- 
comatous type.  In  some  cases  they  reach  a  considerable  size  and  may  produce 
marked  discomfort  from  deformity  and  from  interference  with  the  sitting 
posture.  The  dermoids  which  suppurate,  often  give  their  possessors  con- 
siderable annoyance  by  forming  a  persistent  fistula  in  the  sacrococcygeal  region. 
They  are  often  mistaken  for  ordinary  abscesses  in  this  situation.  I  have  known 
of  cases  operated  upon  several  times  by  competent  surgeons  before  the  true 
nature  of  the  condition  was  recognized.  In  those  cases  where  the  tumor  occurs 
in  front  of  tli(»  sacriuii  and  coccyx  the  symptoms  produced  are  those  of  pressure 
upon  the  rectum  and  ujK>n  the  uterus  in  females.  The  exact  diagnosis  may 
sometimes  be  made  by  rectal  palpation.  In  other  cases,  the  diagnosis  will  not 
be  made  until  the  tumor  is  removed.  Caudal  appendages,  or  so-called  false 
tails,  are  occasionally  observed.  They  usually  consist  merely  of  fat  and  fibrous 
tissue  covered  by  skin.  In  a  few  cases  they  are  connected  directly  with  the  end 
of  the  coccyx  and  may  contain  muscle  and  be  mobile.  True  tails  containing 
additional  vertebra^  do  not  occur,  as  far  as  w^e  know. 


CHAPTER    V 

INJURIES  OF  NERVES 

Although  the  injuries  of  nerves  liave  reeeived  brief  mention  wlien  s^ieak- 
iiiir  «>f  the  diagnosis  of  wounds  in  general,  this  topic  is  so  important  from  a 
practical  standjx)int  that  1  think  it  desirable  to  describe  the  diagnosis  of  these 
injuries  somewhat  more  in  detail.  The  subject  is  one  which  usually  arouses 
in  the  general  surgeon  less  interest  than  it  deserves.  Total  loss  of  function  in 
one  of  the  large  nen^e  trunks  of  an  extremity  is  a  very  serious  accident  inded ; 
it  may  entail  upon  the  individual  not  only  much  physical  suffering,  but  may 
also  impair  his  usefulness  to  a  great  degree.  Thus,  loss  of  function  in  the 
nxnlian  or  ulnar  nerves  w^ill,  unless  the  injury  can  be  repaired,  render  the 
individual  entirely  unable  to  pursue  a  calling  which  demands  accurate  and 
skillful  use  of  the  fingers.  The  same  is  true,  though  to  a  less  extent,  of  serious 
injury  to  the  musculo-spiral ;  and  in  the  lower  extremity  loss  of  function  in  the 
external  popliteal  will  seriously  cripple  the  foot  and  leg.  The  nerves  above 
mentioned  are  those  most  commonly  injured  as  the  result  of  accident. 

The  generally  accepted  idea  in  regard  to  regeneration  of  divided  nerve  trunks 

is  that  the  peripheral  portion  of  the  nerve  undergoes  complete  degeneration, 

8";  far  as  its  power  of  conducting  nervous  impulses  is  concerned.     For  the 

ni^^'^'ueration  of  such   an   injury,   the   trophic  centers   of   tlie  nerve   must  be 

preserved  and  the  regeneration  is  believed  to  take  place  by  a  gro\\i;h  of  new 

none  elements  centripetally  from  the  end  of  the  proximal  portion.     In  order, 

however,  that  such  regeneration  may  occur,  it  is  necessary  that  the  divided  ends 

(•f  the  ner\'e  should  remain,  or  be  brought  by  suture,  into  contact.     If  the  nerve 

Trunk  is  actually  divided  as  by  the  cut  of  a  knife,  a  piece  of  glass,  or  other 

sharp  instrument,  the  nerve  ends  must  be  sutured,  or  regeneration  will  not  take 

place.    If  the  division  is  incomplete,  as  wdiere  a  nerve  trunk  is  merely  contused, 

yartly  divided,  or  lacerated,  without  total  solution  of  its  continuity,  regenera- 

ti^-n  will  usually  take  place,  after  a  period  wdiich  varies  from  a  few  months 

to  a  year,  or  more,  without  artificial  aid.     In  nerve  trunks  divided  and  united 

hv  suture  regeneration  requires  a  long  time,  which  varies  much  in  different 

cases  and  is  delayed,  or  may  partly  or  wholly  fail  under  certain  conditions. 

If  the  nen-e  ends  are  not  brought  together  very  soon  after  the  injury,  or  if 

infection  takes  place  in  the  original  wound,  the  time  of  regeneration  will  be 

long.     The  greater  the  distance  of  the  point  of  division  from  the  peripheral 

endings  of  the  nerve,  the  longer  the  time  required.     That  is  to  say,  the  greater 
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the  length  of  the  new  fibers  whieli  must  Ik?  reproduced,  the  longer  the  time 
which  must  elapse  before  regeneration  is  complete.  Under  the  most  favorable 
conditions,  regeneration  may  begin  in  a  few  weeks,  but  the  finer  appreciation 
of  sc^nsory  stimuli  cannot  be  ex|)ected  to  be  complete  in  less  than  two  years. 
(Sherren.)  If  a  nerve  is  completely  divided  and  the  ends  are  not  brought 
in  contact,  the  function  of  the  nerve  is  forever  lost.  The  degeneration  of  the 
peripheral  i)oftion  of  a  divided  nerve  may  be  ob8er\'ed  under  the  microaeope 
after  from  five  to  ten  days  following  the  injury,  and  at  the  end  of  two  wet^ks 
the  muscles  supplied  by  a  motor  nerve  give  the  electrical  reaction  of  degeneration. 

Causation. — Nerves  may  be  injured  by  various  kinds  of  violence.  As  tlie 
result  of  wounds,  nerve  trimks  may  be  cut,  as  with  a  knife  or  a  piece  of  glass, 
and  the  division  may  be  complete  or  partial.  As  the  result  of  blunt  violence  the 
nerve  niay  be  contused,  lacerated,  or  so  stretched  that  its  function  is  abolished. 
Another  large  group  of  nerve  injuries  are  produced  by  pressure,  either  momen- 
tary or  prolonged.  The  repair  in  cases  where  nerves  are  completely  divided  is 
to  some  extent  modified  by  the  general  condition  of  the  individual,  but  this  is 
especially  true  of  contusions  of  nerves.  Depressed  vital  states,  notably  chronic 
alcoholism,  renders  the  return  of  function  slower  and  in  severe  cases  less 
complete.  The  nerve  trunks  most  frequently  injured  as  the  result  of  incised 
and  punctured  wounds  are  the  median  and  ulnar  nerves  near  the  wrist,  and  as 
the  result  of  pressure,  the  musado-spiral  nerve  in  the  middle  of  the  upper  arm. 

An  important  group  is  constituted  by  injuries  of  the  brachial  plexus  from 
contusion  as  the  result  of  injuries  in  the  vicinity  of  the  shoulder-joint,  produced 
by  falls,  blows,  and  the  like,  and  also  a  considerable  number  produced  by  violent 
traction  ujx>n  the  arm.  Another  group  of  nerve  injuries,  often  of  serious  con- 
sequence, are  ])ro(luced  during  surgical  operati(ms.  The  nerves  may  be  accident- 
ally or  negligently  cut.  In  operations  upon  the  neck,  the  spinal  accessory  ncn'e 
is  the  one  most  often  injured.  The  resulting  paralysis  may  1x3  quite  serious  and 
will  l>e  sjx)ken  of  later.  In  operations  upon  the  face  and  upon  the  mastoid 
process  of  the  temporal  lx)ne,  and  especially  in  operations  for  tumors,  or  other 
lesions  of  the  j)arotid  gland,  the  facial  nerve  or  its  branches  are  often  injured. 
While  such  injury  to  the  facial  nerve  is  often  justifiable,  or  even  necessary, 
when  operating  uj)on  malignant  tumors  of  this  region,  still,  in  many  cases,  hy 
exercising  due  care  in  the  manner  of  carrying  out  the  dissection,  the  injury 
to  the  facial  nerve  may  be  wholly  or  partly  avoided.  There  is  in  general  slight 
excuse  for  injuring  the  facial  nerve  when  operating  upon  the  mastoid  cells 
and  the  middle  ear. 

In  o]x^rations  performed  upon  the  abdomen,  the  nerves  most  commonly 
injured  are  those  supplying  the  rectus  abdominis  muscle.  This  is  especially 
true  when  a  vertical  incision  is  made  through  all  the  structures  of  the  abdominal 
wall  at  the  outer  border  of  the  n^'tus — namely,  in  the  linea  semilunaris.  These 
injuries  can  usually  be  avoided  by  making  the  incision  through  the  anterior 
layer  of  the  sheath  of  the  rectus  and  by  pushing  the  muscle  toward  the  median 
line.  Tf  the  incision  must  go  through  the  muscular  belly,  its  fibers  should  be  sep- 
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arated  by  blunt  dissection,  with  the  fingers,  or  a  blunt  instrument.  The  nerves 
will  then  be  visible  in  the  wound  and  may  be  drawn  out  of  the  way  by  retractors 
and  thus  usually  preserved.  The  formation  of  ventral  hemise  following  inci- 
sions in  the  abdominal  wall  to  one  side  of  the  median  line  are  frequently  favored, 
or  even  causeil,  by  the  division  of  nerves  supplying  the  rectus,  and  even  if  no 
lM*mia  occurs,  that  side  of  the  belly  remains  over  a  great  or  less  extent 
prominent,  weak,  and  flabby.  In  operations  for  inguinal  hernia,  the  ilio- 
inguinal nerve  is  usually  distinguishable  and  should  be  preserved.  If  it  is  cut, 
the  patient  may  suffer  a  good  deal  of  pain  after  the  operation. 

The  ner%-e  most  often  injured  as  the  result  of  pressure  is  the  musculo-spiral 
nerve  in  the  middle  of  the  arm.  Such  pressure  may  be  transient,  as  when  an 
individual  goes  to  sleep  lying  upon  the  arm,  or  when,  being  drunk,  he  falls 
a?«leep  with  the  arm  hanging  over  the  back  of  a  chair,  producing  the  so-called 
•'  Saturday  night "  paralysis ;  or  it  may  be  of  longer  duration,  as  the  result  of 
pressure  from  displaced  bony  fragments,  in  fractures  of  the  shaft  of  the 
humerus,  or  from  inclusion  of  the  nerve  in  the  fibrous  tissue,  or  callus  formed 
around  the  seat  of  fracture. 

As  the  result  of  pressure  or  of  traction,  the  brachial  plexus  may  be  injured 
during  general  anesthesia.    When  a  patient's  arm  is  permitted  to  hang  over  the 
edge  of  the  table  during  an  ojieration,  pressure  upon  the  musculo-spiral  nerve 
may  cause  a  paralysis  which  may  endure  for  a  number  of  months.     If  the  arms 
are  placed  above  the  head  and  allowed  to  hang,  or  are  fastened  iii  this  position, 
both  traction  and  pressure  are  brought  to  bear  upon  the  cords  of  the  brachial 
plexus — the  first  by  the  weight  of  the  arm,  the  second  by  the  pressure  of  the 
head  of  the  humerus.     I  have  seen  cases  of  this  kind  where  paralysis  of  groups 
of  muscles  of  the  arm  and  forearm  existed,  together  with  pain,  in  which  the 
symptoms  did  not  disappear  until  the  end  of  a  year.     Pressure  upon  the  ulnar 
nerve  at  the  elbow  by  carelessly  placed  dressings  intended  to  support  and  elevate 
the  arm  and  shoulder  may  cause  paralysis  in  the  ulnar  distribution.     This  has 
been  especially  observed  after  the  application  of  Sayre's  dressing  for  fractures 
of  the  clavicle,  where  the  point  of  the  elbow  had  not  l)een  properly  padded  for 
the  protection  of  the  skin  and  of  the  ulnar  nerve.     That  form  of  paralysis  of 
the  brachial  plexus  kno^vn  as  "  Erb-Duchenne  "  paralysis  will  be  spoken  of 
under  injuries  of  special  nerves.     In  the  lower  extremity  the  external  popliteal 
nerve  is  more  often  injured  than  any  other.    The  injuries  occur  not  infrequently 
a-i  the  result  of  fractures  of  the  upper  end  of  the  fibula,  and  may  give  rise  to 
annoying  and  even  serious  paralyses.     The  nerve  may  also  be  injured  by  the 
^use  of  Clover's  crutch  in  operations  for  stricture  of  the  urethra,  or  other  pro- 
cedure upon  the  perineum. 

Gunshot  wounds  of  the  nerves  have  apparently  been  observed  more  fre- 
qmntly  since  small  calil)ered  high-powered  rifles  have  been  made  use  of  in 
warfare.  The  increased  frequency  of  such  injuries  has  been  noted  especially 
during  the  war  between  the  Boers  and  the  English  in  South  Africa,  and  in 
the  war  between  Russia  and  Japan.     The  nerve  injuries  were  found  to  involve 
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chiefly  the  iiiusculo-spiral  nerve  in  the  upiwr  extremity  and  the  sciatic  nerve 
in  the  lower  extremity.  The  miisculo-spiral  nerve  was  injured  nsiially  in  cases 
of  gimshot  fracture  of  the  humerus.  The  injuries  occurred  either  at  the  time 
the  shot  was  received,  by  small  bone  fragments  which  lacerated  the  nerve,  or 
later,  by  pressure  due  to  displacement  of  the  bony  fragments,  or  was  due  to  the 
involvement  of  the  nerve  in  callus  fonuation.  The  injuries  of  the  sciatic  nerve 
in  the  thigh  were  usually  due  to  a  direct  wounding  of  the  nerve  by  the  bullet 
The  nerve  was,  as  a  rule,  only  partly  divided.* 

Injuries  to  the  brachial  plexus  as  the  result  of  dislocations  of  the  shoul- 
der may  be  produced  by  the  same  violence  which  caused  the  dislocation,  or  may 
occur  as  the  result  of  improi)er  methods  of  reduction,  rarely  from  undue  trac- 
tion, occasionally  from  the  j^ressure  of  the  heel  in  the  axilla.  In  other  cases 
the  injury  to  the  ])lexus  has  Ix'en  gradually  develo|K»d  in  unreduced  dislo- 
cations from  the  continued  pressure  of  the  head  of  the  bone  upon  the  nerve 
trunks.  Injuries  of  the  brachial  plexus  are  more  common  in  subcoracoid  dis- 
locations of  the  humerus  than  in  other  forms.  In  these  the  inner  cord  is  the 
part  commonly  injured.  In  the  subglenoid  variety  of  dislocation  the  muscuk>- 
spiral  nerve  is  sometimes  injured.     Occasionally  only  the  circumflex  ner\^e. 

Symptoms. — As  the  result  of  injury,  the  conducting  power  of  a  nerve  may 
be  wholly  destroyed.  This  may  occur  from  complete  division  of  the  nerve,  or 
in  other  cases,  while  the  continuity  of  the  nerve  tnmk  is  not  completely 
severed,  nevertlic^less,  its  power  of  conducting  nervous  impulses  may  Ix?  wholly 
or  partly  lost.  In  many  instances  it  will  be  imjwssible  to  say  for  a  long  time 
wdiether  the  nerve  tnmk  is  actually  severed,  or  whether  the  continuity  of  the 
fibrous  structures  which  form  the  framework  of  the  nerve  are  still  intact.  In 
the  latter  group  of  cases  the  ])rognosis  without  oy)erative  treatment  is,  of  course, 
much  better,  and  yc^t  it  is  unwise  to  w^ait  too  long  for  symptoms  of  improvement 
to  occur  in  cases  of  doubt.  There  is  no  way  of  telling,  soon  after  the  injury, 
whether  the  nerve  trunk  is  completely  divided  or  not.  If  the  paralysis  is 
complete,  and  if  at  the  end  of  two  wrecks  it  remains  so  and  is  accompanied  by 
the  electrical  reaction  of  degeneration  in  the  muscles  supjdied  by  the  nerve,  it 
is  better  to  expose  the  nerve  by  an  open  o]X3ration  in  order  that  suitable  union 
of  the  ends  may  be  secured,  in  case  the  continuity  of  the  nerve  trunk  is  actually 
severed.  In  a  good  many  cases  the  signs  and  symtoms  of  injury  to  a  nerve 
trunk  are  either  incomplete  from  the  first,  or  improvement  soon  begins  to  take 
place.  In  these  partial  injuries  the  prognosis  is,  as  a  rule,  quite  good  for 
complete  ultimate  recovery  of  function.     It  may  be  delayed  for  many  months. 

The  s>Tnptoms  produced  by  injuries  of  nerves  are  of  three  kinds.  They 
are,  paralysis  of  the  muscles  sup])lied  by  the  nerve,  disturbances  of  sensibility, 
and  tro])hic  disturbances. 

Motor  Symptoms. — The  motor  symyitoms  are  usually  regarded  as  most 


*  James  Sherren,  "  Injuries  of  Nerves  and  their  Treatment,"  William  Wood  &  Company,  1908, 
p.  13. 
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iiii(Mirtant.  If  a  nerve  is  completely  divided,  the  paralysis  of  the  muscles 
supplied  by  that  nerve  occurs  at  once,  and  if  the  muscle  or  group  of  muscles 
receive  no  other  motor  supply,  the  muscle  or  muscles  nndergo  atrophy.  It  is 
sometimes  possible  to  recognize  at  once  from  the  position  of  the  limb,  or  from 
evident  inability  to  perform  certain  acts  on  account  of  muscular  weakness,  that 
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Fw.  36. — Diagram  Showing  the  Superficial  Position  of  the  Large  Nerve  Trunks  and  the 
Motor  Points  for  the  Muscles.     (After  Bailey.) 


one  or  other  nerve  trunk  has  been  divided,  or  at  least  deprived  of  its  function. 
Such  paralysis  is,  however,  not  always  easy  to  recognize  by  ordinary  means 
of  examination,  since  nearly  all  purposive  movements  are  produced  not  by  the 
contraction  of  any  one  muscle,  but  by  groups  of  muscles ;  so  that  in  many  cases 
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we  are  obliged  to  seek  for  the  evidences  of  motor  paralysis  in  another  way. 
The  most  important  means  of  detecting  paralysis  in  individual  muscles  is  by 
testing  their  electrical  reactions.  Therefore,  for  an  accurate  diagnosis  of  nerve 
injuries,  the  electrical  examination  is  very  important.  In  order  to  test  an  in- 
dividual muscle,  it  is  necessary  to  know  the  point  where  the  motor  nerve  of  the 
muscle  enters  it.  These  points  were  first  worked  out  by  Erb.  They  are  known 
as  motor  points.  Their  situation  for  the  individual  muscles  may  be  studied 
from  the  accompanying  diagram.  (See  Fig.  36.)  Muscles  whose  motor 
nerves  have  been  divided  exhibit  certain  changes  in  their  electrical  reactions, 
and  after  a  time  exhibit  what  is  known  as  the  reaction  of  degeneration. 

A  healthy  muscle  whose  motor  nerve  is  intact  and  connected  with  its  center 
in  the  spinal  cord,  contracts  readily  when  the  Faradic  or  interrupted  current  is 
passed  through  its  motor  point  and  the  contraction  lasts  as  long  as  the  current 
is  passing.  When  stimulated  by  the  Galvanic,  or  continuous  current,  a  sudden 
contraction  occurs  when  the  current  is  closed,  but  does  not  continue  during  the 
passage  of  the  current.  The  contraction  produced  by  the  continuous  current  is 
most  active  and  occurs  with  the  smallest  quantity  of  current  when  the  kathode 
is  applied  to  its  motor  point  and  the  anode  is  applied  to  some  indiflFerent  portion 
of  the  body.  The  normal  reaction  of  a  muscle  to  the  constant  current  upon 
closing  the  circuit  is  commonly  expressed  by  the  formula  K.C.OA.C.C. 
When  the  motor  nerve  of  a  muscle  is  destroyed,  certain  changes  are  observed 
in  its  behavior  when  stimulated  by  the  interrupted  and  the  constant  currents 
respectively.  The  motor  nerve  of  a  muscle  having  been  divided,  the  reaction 
to  the  Faradic  current  applied  over  its  motor  point  may  be  exaggerated  for  a 
day  or  two  following  the  injury,  but  it  soon  begins  to  fall,  and  at  the  end  of 
about  two  weeks  no  contraction  of  the  muscle  occurs  when  stimulated  by  this 
current.  The  behavior  of  a  muscle  whose  motor  nerve  is  cut  when  stimulated 
by  the  constant  current  is  different.  Immediately  after  the  injury  the  muscle 
may  respond  with  increased  activity  to  the  constant  current.  The  response 
then  diminishes  for  a  few  days,  but  increases  again  during  the  second  or  third 
week.  This  increase  may  last  for  some  time.  It  then  gradually  diminishes  and 
finally,  when  the  muscle  fibers  are  totally  degenerated,  the  contraction  may  be 
totally  and  permanently  absent.  Such  total  loss  is,  however,  postponed  for  a 
long  time  and  total  degeneration  of  the  muscle  fibers  cut  off  from  their  nerves 
may  not  occur  for  a  number  of  years.  During  this  time,  how^ever,  the  muscle 
undergoes  a  greater  or  less  degree  of  atrophy;  but  soon  after  the  injury — 
namely,  at  the  end  of  about  a  fortnight — the  electrical  reactions  to  the  constant 
current  change  in  character.  The  change  consists,  in  the  first  place,  of  a  reversal 
of  the  normal  reaction  to  the  constant  current;  that  is  to  say,  instead  of  the 
contraction  being,  as  under  normal  conditions,  K.C.C  >  A.C.C.,  the  reverse 
is  the  case,  and  A.C.C.  >  K.C.C.  There  is  also  a  change  in  the  form  of  the 
response.  The  muscle  contracts  more  slowly,  less  vigorously,  and  in  a  wavy 
or  wormlike  manner.  The  presence  of  this  reaction,  kno\\Ti  as  the  reaction  of 
degeneration,  is  indicative  of  a  serious  injury  to  the  nerve.     It  is  to  be  borne 
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m  mind  tliat  wlion  testing  tlie  electrical  reariirms  of  itmsclo.^,  nolablv  in  cases 
of  nerii^c*  itijurv,  the  ro??i»OTise  tn  tlie  several  kiinl^  and  streiigtli^^  of  eiirrciiL  slmuld 
he  vomparefl  \i\yfm  tlie  two  ,sides  of  tlje  IkhIv. 

The  sources  of  elcK^trieity  may  1k^  hu  ordinarv  Galvanic  and  Faradic  battorv. 

The  electrwlea  slioidd  Ik>  tlioroiigldy  soaked  in  a  watery  solution  of  cnnnnon 

«ilt.     The  eIc»ctrode  which  is  to  be  placed  upon  an  indillerent  part  of  tlie  iMrnly 

titar  well  be  a  large  pad  electrode,  or  in  some  instances  it  is  convenient  to  place 

fioe  hand  or  one  food  on  the  patient  in  a  ressel  of  salted  "water  into  wbich  the 

iitdifferent  electrode  is  immersed.     The  electrode  nsed  for  testing  the  muscles 

aid  be  small  and  its  extremity  may  be  covered  with  a  jiiece  of  soft  leather 

or  chamois  skin*     The  making  and  breaking  of  the  current  is  accomplished 

by  a  small  lever  on  the  liandle  of  the  testing  ek'ctrodc^  wbieh  can  be  readily 

dfpieased  by  the  tbnndn      1\   is  d€*sirable  to  have   a  nHlliamporenieter  in  the 

dreiiit  so  that  tlie  amonnt  of  enrrent  necessary  to  prod  nee  a  contraction  may 

be  obeerred.     There  shonld  also  l>e  a  switch  so  arranged  that  the  eorrent  may 

be  made  to  pass  in  either  direction  at  will,  thns  changing  the  polarity  of  the 

dectrodes.      In  simple  cases  an  ordinary   Farad ic  battery  may  be  all  that  is 

minireil  for  a  diagnosis.     In  more  eomplicated  and  rlitlienlt  cases  the  constant 

current  must  be  used.    In  these,  some  practice  and  skill  are  necessary  to  enable 

the  examiner  to  draw  acenralc  conclusions.     It  is  not  always  easy,  during  the 

dijs  following  the  injury  of  a  nerve,  to  know  whether  the  nerve  is  actually 

drrided  and   its  conducting  power  totally  destroyed,  or  wliether,  on  the  other 

ktnd,  the  injury  is  only  partial.     Indeed,  in  many  instances,  in  order  to  de- 

tenoine  this  at  an  early  date,  it  will  1h?  necessary  to  expose  the  nerve  at  the 

point  of  injury.     Bailey  states  that  if,  after  twr*  weeks,  the  Farad ie  irritability 

of  tbe  nerve  is  completely  lost,  the  duration  of  the  paralysis  w^ill  be  long,  and 

ijrrs,  fnrther,  that  in  severe  injuries,  which  do  not,  however,  completely  sever 

tbe  ner%*e  trunk,  there  may  lie  no  response  to  the  Faradic  current  for  a  number 

of  montfas  and  no  response  to  the  Galvanic  current  apjilicd  to  the  nerve,  or  of 

tbe  Faradic  current  applied  to  the  mnscle.     The  Galvanic  reactions  in  these 

dses  may  he  increased  or  reversed.     If,  after  several  tuonths,  these  changes 

persist  and  the  paralysis  is  nut  improved,  recovery,  if  it  occurs  at  all,  will  be 

tiery  slow.     In  the  eases  where  the  nerve  is  not  completely  divided  and  regenera- 

tif*D  occurs,  there  is  usually  a  return  of  motor  power  before  any  improvement 

b  obsenred  in  tlie  electrical  reactions.     If  the  nerve  is  incompletely  divided,  or 

iti  function  is  only  partly  destroyed  by  pressure,  or  by  traction,  there  is  apt 

to  be  more  pain  than  is  the  case  after  couiplete  division  of  the  nerve.     In  these 

taaes  also   trophic   disturbances — namely,   the   appearance   known   as   **  glossy 

•id]i^**  to  be  hereafter  described — may  be  prominent. 

Sknsory  Symptoms. — The  disturbances  of  sensibility  following  the  di vi- 
rion of  mixed  peripheral  nerves  have  been  carefully  investigated  during  the 
last  few  years  by  Head  and  Sberren  in  England,  and  the  results  of  their 
observations  have  done  much  to  clear  up  the  somewhat  complicated  disturbances 
of  sensation  following  the  division  of  nerve  trunks.     They  have  called  attention 
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t(»  the  results  of  their  clinical  observations  Avhich  lead  them  to  believe  that 
the  sensory  nerve  supply  of  a  part  may  be  divided  into  three  groups  of  nerve 
filaments.  First,  nerve  filaments  accompanying  the  motor  nerves  of  muscles 
and  tendons,  supplying  as  well  the  structures  of  joints.  These  nerves  anastomose 
freely  and  supply  what  those  observers  designate  as  deep  sensibility.  That  is  to 
say,  Avhile  these  nerves  remain  intact,  the  patient  is  still  able  to  appreciate 
pressure  upon  the  part,  and  if  such  pressure  is  severe,  painful  sensations  will 
he  felt,  described  freipiently  as  sensations  such  as  might  \ye  produced  by  bruising 
the  l)one.  This  grou])  of  nerves  also  permits  the  patient  to  recognize  the 
position  in  whiclj  the  limb  or  the  joint  is  placed.  If  the  muscles  and  tendons 
going  to  the  part  are  also  divided,  then  this  form  of  sensibility  will  be  lost, 
and  the  same  is  true  if  the  nerves  supplying  the  part  have  been  divided  above 
any  motor  branches.  From  this  it  follows  that  preservation  of  the  sense  of 
deep  pressure  is  compatible  with  complete  division  of  the  sensory  nerves  supply- 
ing the  integument  of  the  part.  That  is  to  say,  over  the  anatomical  area 
supplied  by  a  given  sensory  nerve  of  tlie  skin,  the  patient  may  still  be  able  to 
appreciate  deep  pressure  as  with  a  lead  [pencil  or  the  finger,  and  the  same  is 
true  of  the  prick  of  a  pin.  The  patient  will  recognize  tliat  the  part  has  Ikm^ii 
touched,  but  will  perceive  no  ])ainful  sensation,  nor  w^ill  he  be  able  to  dis- 
tinguish l)etwoen  extremes  of  heat  and  cold.  The  second  group  of  nerves  pro- 
vide the  integument  w^ith  sensibility.  They  corresprnd  closely  with  the  areas 
of  nerve  supj)ly  ordinarily  given  for  the  separate  nerves  in  anatomical  text- 
books. This  sensibility  has  IxK^n  designated  by  Head  and  Sherren  "  epicrillc  " 
sensibility.  It  is  the  kind  of  sensibility  w^hich  permits  the  recognition  of  light 
touch,  as  with  a  pledget  of  cotton  w^ool  lightly  passed  across  the  surface,  and 
also  the  sensibility  which  permits  a  distinction  between  minor  degrees  of 
difference  in  temi)erature.  These  nerves  also  supply  that  form  of  sensibility 
which  permits  a  distinction  l)etween  a  touch  by  one  or  by  two  points  on  the 
skin,  separatc^d  l)y  a  suuill  interval.  When  this  fonn  of  nerve  supply  is  lost, 
the  ])oints  of  a  ])air  of  compasses  must  be  separated  many  times  more  widely 
than  under  normal  conditions  before  the  individual  is  able  to  distinguish 
Ixitween  a  touch  with  (me  or  two  points.  For  the  sake  of  brevity  this  test  is 
usually  known  as  "  the  compass  test."  In  total  division  of  nerves  this  form 
of  sensibility  takes  longer  to  regenerate  than  the  others,  and  the  duration  of 
such  regeneraticm  is  said  by  Head  and  Sherren  to  l)e  at  least  two  years. 

The  third  form  of  sensibility  was  characterized  by  Head  and  Sherren  as 
"  protopathic.'^  sensibility.  These  nerves  furnish  fibers  which  permit  the  in- 
dividual to  distinguish  the  sense  of  pain,  as  from  the  prick  of  a  needle,  and 
further  j)ermit  the  distinction  lx»tween  extremes  of  temperature,  as  between 
ice  w^ater  and  a  temperature  of  50°  C.  Protopathic  sensibility  corresponds  in 
area  to  epicritic  sensibility,  but  overlaps  it  considerably. 

To  make  the  distinction  clearer,  assume  that  a  sensory  nerve  supplying  the 
integument  of  the  hand  is  divided  in  the  forearm.  There  w411  result  an  area 
of  anesthesia  in  the  band  having  definite  boundaries  corresponding  closely  to 
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distribution  of  such  a  nerve  given  iu  anatomical  text-books.  Throughout 
all  tills  an?a  the  sensihilitt/  to  lighl  touch  tvill  he  lad.  If  a  pledget  of  cotton 
is  {dissed  lightly  across  the  skin  over  this  area  the  patient  will  not  perceive  its 
tooebr  nor  will  he  be  able  within  this  entire  area  to  distinguish  between  sliffhi 
differences  of  temperature.  Ordinary  tactile  sensibiUly  as  commonly  known, 
sodi  as  the  pressure  of  a  lead  pencil  or  a  toncli  with  the  finger^  or  in  fact  any 
Mtrimnical  stimulus,  wliich  depresses  the  skin,  will  still  l>e  felt,  and  tlie  same 
ii  tme  uf  what  is  known  as  deep  sensibility.  Firm  pressure  will  be  felt  through- 
OQl  the  entire  area  supplied  by  this  cutaneous  sensory  nerve.  There  will  alao 
bf  an  area^  usually  on  the  fingers  mt^rely,  and  often  quite  small,  where  the 
patient  will  not  perceive  a  light  touch  with  cotton,  where  all  power  to  distinguish 
fkgrees  of  temperature  will  be  lost^  and  where  the  prick  of  a  needle  will  not 
cause  pain,  although  it  will  still  be  appreciated  as  a  sensation  of  pressure. 
Between  tbe  outer  limit  of  the  loss  of  sensation  to  light  touch  and  the  area 
where^  as  just  described,  deep  sensibility  is  nlone  preserved,  there  will  exist 
an  intermediate  area  where  the  sense  of  light  toueli  will  be  lost,  where  the 
patient  will  be  able  to  distingnish  1>etween  extreme  degrees  of  tem|)erature,  but 
where  the  ability  to  distinguish  between  slight  differences  of  temperature  will 
he  losL  Over  this  area,  whose  proximal  limits  corresj)ond  with  the  boundary 
of  tbe  area  where  the  sense  of  light  touch  is  lost,  the  patient  will  be  alile  to 
fcel  the  prick  of  a  needle  as  a  painful  sensation,  and  will  be  able  to  distinguish 
between  extreme  degrees  of  tem|)erature.  Deep  sensibility  is  alao,  of  course, 
retained  over  this  area.  If,  however,  the  muscles  and  tendons  going  to  the  part 
aie  divided,  deep  sensibility  will  be  lost. 

During  the  regeneration  of  nerves  protopathic  sensibility   returns  much 

earlier  than  epicritic,  the  last,  even  under  the  most  favorable  conditions,  re- 

qniriBg  about  two  years  before  it  becomes  jx^rfect.     Sherren  calls  attention  to 

d»  fact  that  the  effects  of  dividing  a  posterior  rottt  on  sensibility  are  different 

from  those  which  follow  the  division  of  a  periphend  nerve.     The  division  of 

.posterior  root  produces  an  area  of  loss  of  [jrotopatlnc  sensibility  larger  than 

area  of  epicritic  sensibility,  while  the  contrary   is  true  of  many  of  the 

peripheral   sensory  nerves,  except  in  those  cases  where  the  peripheral  nerve 

enresponds  closely  in  its  distribution  to  a  nerve  root.     In  the  latter  case  the 

Ion  of  sensibility  to  light  touch  will  correspond  closely  in  area  with  the  loss 

of  visibility  to  pain.     The  median  nerve  is  an  example  of  the  first  class,  the 

olenial  popliteal  nerve  of  the  secondJ      Certain  peripheral  nerves  may  be 

ihriiled  without  sensory  loss.     These  nerves  supply  no  definite  area  of  skin 

cidlttivelvj  with  any  form  of  sensibility.      Examples  of  these  are  the  mus- 

folo^tral  nerve  in  tlie  arm  and  the  radial  in  the  upper  part  of  the  forearm. 

Taopine  DlSTrRB.\NrEs, — The  trophic  disturbances  which  follow  the  rli vi- 
rion of  peripheral  nerves  consist  of  changes  in  the  skin,  changes  in  the  nails,  in 
the  hair,  and  in  the  joints  and  bones.     The  changes  in  the  shin  are  as  follows: 


'  Sherri'n.  iof\  nf,.  p,  25, 
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The  nutrition  of  the  skin  is  impaired.  It  beeomes  dry  and  hard  over  a  greater 
or  less  area,  and  if  the  superficial  layers  of  dry  horny  epitheliinn  are  removed, 
the  skin  l^eneath  is  pinkish  or  bluish  in  color,  often  thrown  into  fine  wrinkles. 
If  the  skin  over  the  affected  area  be  pricked  with  a  needle  it  bleeds  more  readily 
than  does  normal  skin,  and  the  prick  mark  remains  for  hours  or  for  a  day  as 
a  red  congested  spot.  Sweating  of  the  skin  is  also  marked.  The  typical  con- 
dition known  as  "  glossy  skin  "  follows  incomplete  injuries  of  nerves  in  which 
the  original  wound  was  infected,  so  that  the  nerve  is  emlx?dded  in  a  mass  of  scar 
tissue,  or  it  may  follow  aseptic  or  subcutaneous  injuries.  In  these  cases,  as, 
for  example,  after  incomplete  division  of  the  median  and  ulnar  ner\'e8  in  the 
forearm,  the  skin  of  the  hand  undergoes  a  peculiar  partial  atrophy ;  it  l)ecomes 
smooth  and  shiny  and  appears  almost  as  though  it  had  been  varnished.  The 
affected  parts  sweat  profusely.  These  patients  usually  suffer  from  intense  pain 
and  frequently  become  neurasthenic. 

Following  the  division  of  nerves,  the  insensitive  parts  are,  unless  very  care- 
fully protected,  subjected  to  mechanical  and  thermic  injuries,  and  such  injuries 
more  readily  produce  blisters  or  ulcers  than  in  normal  parts.  Ex[X)sure  of  the 
part  to  cold  or  heat  is  more  likely  to  l)e  followed  by  the  formation  of  a  blister 
or  an  ulcer  than  is  the  case  with  normal  skin.  The  lesions  heal  readily  enough 
under  suitable  treatment,  but  are  apt  to  recur ;  since  the  hand,  being  insensitive, 
the  patient  is  not  conscious  of  the  fact  that  w^ater  or  air  are  too  hot  or  too 
cold.  During  regeneration,  when  the  sensibility  to  pain  has  returned  in  the 
part,  blisters  sometimes  form  spontaneously.  If  the  injury  to  the  nerve  trunk 
has  been  complete  and  has  existed  for  a  long  time,  the  phenomenon  of  glossy 
skin  is  marked.  If  the  lesion  affects  the  fingers  they  become  thin  and  tapering, 
the  part  fc^els  subjectively  and  objectively  cold.  The  changes  in  the  growth  of 
the  nalJs  consist  in  alterations  of  form  and  of  texture.  The  nail  curves  over 
the  end  of  the  finger,  it  becomes  harder,  more  brittle,  and  often  shows  transverse 
or  longitudinal  ridges.  The  rate  of  grow^th  of  the  nails  may  be  diminished. 
Beneath  the  free  border  of  the  nails  the  epithelium  becomes  thickly  piled  up 
into  masses.  The  nutrition  of  the  hair  of  the  affected  part  suffers.  The  hairs 
become  brittle,  and  if  many  hairs  are  present  their  arrangement  ceases  to  be 
normal ;  they  project,  each  hair  in  its  owti  particular  direction. 

Changes  in  the  Joints. — If  injuries  involving  the  important  nerve  trunks 
of  the  extremities  are  not  treated  with  care  and  intelligence,  the  contraction  of 
nonopposcd  muscles  will  cause  the  limb  to  assume  some  more  or  less  char- 
acteristic ]X)sition,  and  if  the  joints  of  the  limb  are  not  moved  from  time  to  time 
these  positions  become  permanent  and  the  paralyzed  muscles  shortened.  The 
joints  also  become  stiff,  and  in  neglected  cases  fibrous  ankylosis  may  occur  and 
be  practically  incurable. 

While  the  signs  and  symptoms  of  injuries  of  special  nerves  will  be  described 
under  proper  headings,  a  few  general  remarks  may  not  be  out  of  place  here. 
In  examining  for  injuries  of  nerves  in  recent  ojx^n  wounds,  as  of  the  wrist 
and  forearm,  it  is  well  to  test  the  sensibility  of  the  hands  and  fingers  before 
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sfekipg  to  repair  the  injured  tissues.  In  this  way  the  presonee  of  an  injury 
t«i  tlie  meilian  or  ulnar  nerve  will  be  reco^ized,  whereas  if  these  tests  are  not 
made,  the  surgeon  may  forget  to  insix?ct  the  nerves  in  the  wound.  When  the 
tendons  are  divided  above  the  wrist,  it  is  to  be  remembered  that  in  ease  the 
median  and  ulnar  nerves  are  also  eut,  the  loss  of  sensibility  in  the  fingers  will 
lie  absolute.  In  injuries  already  healed,  or  where  no  wound  (»xists,  it  will  he 
inifiossible  to  tell,  except  by  the  electrical  reactions  of  the  muscles,  whether  a 
nerve  is  completely  divided  or  not. 

The  examination  for  sensibility  to  heat  and  cold  is  tested  by  means  of  test 
tubes  filled  with  water  at  various  temperatures.  Thus,  tul)es  containing  iced 
water  and  water  at  50°  C.  may  be  used  for  testing  the  perception  of  diflFerences 
of  extremes  of  temperature.  Such  extremes  can  usually  l)e  distinguished  over 
the  area  where  sensibility  to  pain  persists  (protopatliic  sensibility),  while  no 
diflFerences  will  be  noticed  between  slighter  extremes  of  heat  and  cold.  By 
inspecting  the  position  of  the  limb,  or  the  attitude  of  the  patient,  it  is  often 
pijissible  to  tell  at  once  what  nerve  is  injured.  These  ]XH»uliarities  will  be 
mentioned  when  s{ieaking  of  the  injuries  of  special  nerves. 

Prognosis. — Slight  injuries  of  nerves,  such  as  are  produced  by  pressure  con- 
tinned  only  for  a  short  time,  are  as  a  rule,  speedily  recovered  from,  yet  even 
in  these  cases,  as,  for  example,  in  the  so-called  '^  Saturday  night "  paralysis, 
the  drop  wrist  may  last  for  several  weeks.     The  prognosis  in  injuries  of  the 
brachial  plexus,  when  the  cords  are  torn  or  crushed,  is  exceedingly  bad.     If  the 
injury  is  only  slight,  recovery  may  be  expected  in  a  few  weeks,  but  if  there  is 
a  pronounced  paralysis,  with  changed  electrical  reactions,  the  prognosis  is  much 
worse.     In  the  worst  cases  no  recovery  takes  place.     In  the  less  severe  it  is 
delayer!  for  a  nmnljer  of  months.     In  the  cases  where  nerve  tnmks  are  com- 
pletely divided  the  prognosis  depends  to  a  great  extent  upcm  the  time  allowed 
t«»  elapse  before  the  ner\'e  ends  are  sutured.     Tlie  s(Mmer  it  is  done  the  sooner 
is  recovery  likely  to  commence  and  the  more  likely  is  it  that  complete  return 
of  function  will  ensue.     In  any  case  of  ner\'e  injur}'  in  wliich  the  reaction  of 
degeneration  develops  in  the  muscles  at  the  end  of  a  fortnight,  operative  treat- 
ment is  required.     If  operation  is  done  very  early,  nearly  all  cases  will  be 
improved.     In  what  proportion  of  cases  complete  return  of  function  will  result 
it  is  hard  to  say,  the  question  depending  upon  so  many  diflFerent  conditions.     If 
the  wound  becomes  infected,  the  chances  of  comi)lete  rc^covery  are  much  less, 
and  if,  during  the  year  following  the  operation,  careful  attention  be  not  given 
to  the  position  of  the  limb,  to  keeping  up  the  nutrition  of  the  muscles  by 
ma?sage  and  electricity  and  to  passive  motion  of  the  joints,  the  end  result  is  not 
likely  to  be  jKJrfect.     In  those  cases  where  the  suture  is  done  early  and  where 
aseptic  healing  is  obtained,  and  the  limb  receives  proper  after  treatment,  the 
chances  of  perfect  recovery,  as  far  as  sensation  goes,  is  excellent,  but  in  general 
f<>mplete  return  of  sensation  is  delayed  for  two  years.     Motor  power  in  most 
instances  occurs  in  about  a  year,  though  the  time  of  such  recovery  will  vary 
somewhat  according  to  the  length  of  the  distal  portion  of  the  nerve,  which  must 
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regenerate,  the  general  rule  holding  that  the  farther  the  point  of  division  from 
the  nerve  endings  in  the  muscle  the  longer  the  process  of  regeneration  will  take. 
As  the  motor  power  begins  to  return,  the  electrical  reactions  of  the  muscles 
change  also.  The  muscles  begin  to  react  more  vigorously  and  more  promptly, 
and  after  a  time  the  normal  K.C.OA.C.C.  will  be  observed.  If  a  plexus  is 
divided,  or  a  nerve  which  supplies  a  number  of  muscles,  those  muscles  nearest 
the  trunk — i.  c.,  farthest  from  the  periphery — will  regain  their  power  first.  The 
sensory  symptoms  begin  to  improve  before  the  motor  symptoms.  After  the 
sensibility  of  the  skin  to  slight  stimuli  has  returned,  there  may  be  tingling  and 
painful  sensations  in  the  affected  part.  The  last  sensory  function  to  be  re- 
gained is  that  sort  of  sensibility  which  permits  the  individual  to  distinguish 
betw^een  one  or  two  points  of  contact  upon  the  skin  at  the  shortest  possible 
distance,  and  this  power  usually  does  not  return  before  the  end  of  two  years. 
In  cases  of  secondary  suture  the  return  of  motor  power  in  the  muscles  is  apt 
to  be,  even  in  the  most  favorable  cases,  incomplete,  since  in  these  a  greater 
degree  of  atrophy  of  the  muscle  has  occurred  before  regeneration  can  take  place. 
Some  muscles  may  become  permanently  shortened  and  perfect  function  in  these 
cases  is  not  regained.  As  long,  however,  as  the  muscles  may  be  made  to  contract 
when  stimulated  by  the  constant  current,  there  is  still  some  hope  of  a  partial 
return  of  powder,  if  the  divided  ends  of  the  nerve  are  united.  In  general  the 
longer  the  time  elapsed  after  the  injury  before  the  nerves  are  sutured,  the  slower 
the  recovery  of  function  and  the  less  likelihood  of  perfect  recovery.  Sherren 
believes  that  the  time  which  has  elapsed  between  the  injury  and  the  union  by 
suture  of  the  nerve  ends  is  less  important  in  prognosis  than  is  the  question  of 
whether  the  original  woimd  healed  in  an  aseptic  manner  or  suppurated.  In 
the  latter  case  he  considers  that  the  period  of  recovery  will  be  longer  and  less 
complete.  In  favorable  cases  of  primary  suture  sensory  recovery  may  be  ex- 
pected to  begin  in  from  six  weeks  to  four  or  five  months  after  the  nerve  ends 
are  reunited. 


CHAPTER   VI 

THE  PELVIS 

INJURIES  OF  THE  PELVIS 

Fractures  of  the  Pelvis 

The  pelvic  girdle  is  very  strong  and  is  only  fractured  by  extreme  degrees 
of  violence.  The  elasticity  of  the  bones  is  notably  increased  by  the  ligamentous 
union  between  the  sacrum  and  the  iliupi,  to  which  are  added  the  lesser  and 
greater  aacro-sciatic  ligaments  behind;  and  by  the  ligamentous  union  at  the 
pubic  symphysis  in  front.  The  pelvis  is,  moreover,  quite  well  protected  by  the 
overlying  soft  parts,  muscles,  fat,  etc. 

The  pelvis  may  be  fractured  by  several  kinds  of  violence,  applied  in  a  variety 
of  ways.  For  example,  falls  from  a  height  in  which  the  patient  strikes  upon 
the  buttocks,  or  upon  the  knees  or  feet.  Crushing  injuries,  of  which  a  classical 
example  is  when  an  individual  is  caught  and  crushed  between  the  buffers  of 
railway  cars  or  between  a  boat  and  a  dock.  Blows  or  falls  in  which  the  violence 
is  directed  from  before  backward  may  cause  a  fracture  of  the  pubis,  or  a 
combination  of  fracture  of  the  pubis  with  fracture  of  the  ilium  or  ischium. 
In  cities,  one  of  the  commonest  causes  of  fracture  of  the  pelvis  is  the  passage 
of  the  wheel  of  a  heavy  vehicle  across  the  body.  In  other  cases  the  body  may 
l«  caught  between  a  moving  elevator  and  the  floor.  Several  cases  have  been 
recorded  in  which  a  running  or  leaping  horse  fell  upon  his  rider.  A  fatal  case 
occurred  in  the  New  York  Hospital  in  March,  1909.  A  man  was  caught  between 
a  ferrylx)at  and  the  dock.  The  rami  of  the  pubes  and  ischia  were  fractured ;  his 
bladder  was  ruptured;  he  died  of  shock.  The  most  dreadful  injuries  of  this 
kind  which  I  have  ever  seen  have  been  caused  by  the  passage  of  the  wheel  of  a 
trolley  car  or  of  a  locomotive  across  the  body.  In  most  of  the  cases  of  fracture 
o{  the  |>elvis  the  gravity  of  the  injury  depends  not  upon  the  injury  to  the 
^►nes,  but  to  the  soft  parts  contained  within  the  pelvis.  Of  the  latter  the  most 
frequent  injuries  are  to  the  urethra  and  urinary  bladder;  less  often  to  the  blood- 
vessels (iliac  arteries  or  veins)  and  nerves  (roots  of  the  lumbar  and  sacral 
plexuses  or  the  sciatic  nerve).  To  illustrate  the  frequency  of  injuries  to  the 
bladder  and  urethra,  I  may  say  that  among  seven  cases  of  fracture  of  the 
pielvic  ring  coming  under  my  observation  the  bladder  was  ruptured  in  five, 
thf-  membranous  urethra  in  two.  Fractures  of  the  pelvis  are  not  very  fre- 
quent injuries,     Bruns  estimated  that  fractures  of  the  pelvis  constituted  only 
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0.3  per  cent  of  all  fractures.  In  the  statistics  of  L.  A.  Stimson,  there  were 
6,904  fractures  treated  in  the  Hudson  Street  Hospital  and  Dispensary  between 
1894  and  1899 ;  of  these,  29  only  were  fractures  of  the  pelvis. 

Fractures  of  the  pelvis  are  ordinarily  grouped  under  two  main  heads — 
namely,  those  fractures  which  break  the  continuity  of  the  pelvic  ring,  and  frac- 
tures which  involve  the  individual  bones  without  breaking  the  ring.  We  shall 
first  consider  those  fractures  which  cause  a  rupture  of  the  pelvic  bony  girdle. 

Fractnres  Causing  Buptnre  of  the  Pelvic  Bony  Oirdle. — The  front  part  of  the 
pelvic  girdle  is  most  often  broken,  since  here  the  bones  are  thinner  and  where 
also  are  to  be  found  the  lines  of  union  between  tlie  separate  bones  during  early 
life.  The  results  of  fracture  follow  fairly  definite  directions.  If  the  front 
part  of  the  pelvic  ring  is  fractured  by  the  force  which  acts  from  before 
backward,  the  horizontal  ramus  of  the  pubis  is  fractured,  sometimes  upon  one 
side  and  sometimes  upon  both,  the  line  of  fracture  running  down  into  the 
obturator  foramen,  or  the  fracture  may  occur  at  the  junction  of  the  pubis  with 
the  ilium,  again  passing  into  the  obturator  foramen,  or  extending  into  the 
acetabulum,  or  through  the  acetabulum  into  the  greater  sacro-sciatic  notch.  In 
these  cases  fracture  of  the  descending  rami  of  the  pubes  or  ascending  rami  of 
the  ischia  on  both  sides  is  common.  In  falls  from  a  height,  when  the  patient 
strikes  upon  his  buttocks,  the  tuberosity  of  the  ischium  may  be  broken  off,  or  a 
fracture  of  the  ascending  ramus  of  the  ischium  may  be  produced,  or  a  fracture 
may  occur  at  the  junction  of  the  descending  ramus  of  the  pubis  with  the 
ascending  ramus  of  the  ischium.  One  of  the  commonest  types  of  fracture  is 
where  a  force  acting  from  before  backward  creates  a  central  fragment  con- 
sisting of  a  greater  or  less  portion  of  the  pubic  bones  of  either  side,  which  are 
driven  backward  into  the  pelvis.  If  the  violence  was  extreme  and  continues  to 
act,  the  posterior  portion  of  the  ring  may  be  broken  upon  one  or  both  sides. 
The  separation  may  occur  through  the  sacro-iliac  synchondrosis,  or  partly  along 
this  line  and  partly  through  the  ilium,  or  the  sacrum  itself  may  be  separated 
into  two  fragments,  or  a  line  of  fracture  may  pass  vertically  through  the  ilium 
and  end  below  at  the  sacro-sciatic  notch.  Such  lines  of  fracture  may  occur 
upon  one  or  upon  both  sides.  When  the  violence  acts  in  a  frontal  direction — 
that  is,  from  side  to  side  across  the  pelvis  in  such  a  manner  as  to  crush  the 
ilia  toward  one  another — a  fracture  may  be  produced  in  the  front  part  of  the 
pelvic  ring  similar  in  situation  to  those  already  described,  while  posteriorly 
the  sacro-iliac  ligaments  may  be  torn  so  that  the  joint  gapes,  or  the  sacrum 
may  be  fractured,  or  the  ilium.  In  the  latter  case  a  line  of  fracture  will  run 
more  or  less  vertically  downward  from  the  crest  of  the  ilium  to  the  sacro-sciatic 
notch.  This  constitutes  what  was  described  by  Malgaigne  as  double  vertical 
fracture  of  the  pelvis.  These  several  lines  of  fractures  as  described  are  con- 
sidered more  or  less  typical  when  the  violence  is  exerted  either  directly  from 
before  backward,  or  from  side  to  side.  In  many  cases,  however,  the  pressure 
upon  the  pelvic  girdle  is  exerted  ol)li(]uely  and  other  lines  of  fracture  may  l)e 
produced.     For  practical  purposes  it  is  enough  to  know  that  fractures  of  the 
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priric  ring  «x't:ur  alung  several  more  or  less  cljiii'aeturislie  lines;  and  that,  when 
tbe  pelric  ring  ia  fractured  in  front,  a  central  friinrment  is  often  prodiired,  which 
has  ltd  outer  lines  of  fracture  running  into  tht?  ohtnrator  forainen  with  dis- 
ptaeesneiit  backward,  and  that  posteriorly  the  lines  of  fractnre  pass  through 
tfe  Mero-iliac  joint,  tlirough  the  ilium,  or  through  the  saco-nni  itself  in  a  more 
or  kes  vertical  direction.  In  the  cases  of  double  fracture  the  anterior  line  runs, 
as  5latec],  somewhere  through  the  horizontid  nunus  of  the  pul)es  and  the  aseend- 
rag  ram  lis  of  the  ischium  on  one  or  hotli  sidi'f^,  while  posteriorly,  in  classical 
eases,  the  fracture  is  through  the  ilium  solely.  It  begins  ahove^  soiru^wherc 
wpcm  the  citjat,  and  ends  l>eIow  l)c*hind  i!ic  acetnhuluuL  In  these,  the  central 
fragment  may  l>e  movable  and  an  upward  flisphu^emetit  is  eoumumly  observed, 
80  that  the  lower  extremity  appears  shorter  upon  tlie  injurt^d  side.  Rotary 
displacement  of  the  central  fraguicnt  may  also  occur  upon  a  horizontal  or 
ifparticnil  axis. 

8»:pAiL.iTio!ff  OF  TUE  SvxfruYsis  PiTina  and  nr  yuk  Sacuo-iliac  Joint. — 
Another  group  of  eases  liest  e<:)nsiilered  %vith  fractures  are  the  separations  of 
the  sjni|»h\-sis  pubis  and  of  the  sacro-iliac  joint.  Separation  of  the  symphysis 
pnbis  may  be  produced  in  several  ways.  It  has  re|Knitedly  hwn  observed  during 
labor  while  the  head  of  the  chibl  was  passing  tin:  suj)c*rior  jx'lvic  strait,  aud 
m  these  eases  is  produced  purely  by  uuiscular  action.  In  some  of  tlie  cases 
the  foreejis  were  being  used  to  deliver  the  head  and  tlic  se]>aration  tKTurred 
while  traction  was  being  made.  Tlie  diagnosis  of  this  condition  is  usually 
wry  simple,  and  an  audible  sua])  has  freijncntly  ht*en  noticed  at  the  moment  of 
scparotion.  A  cleft  between  the  hones  is  readily  detec^ted  on  palpation.  Separa- 
tion of  the  symphysis  has  also  bcH:*n  observed  as  the  result  of  violent  al)du(!tion 
of  hfith  thighs,  the  injury  in  these  eases  bc*ing  protbiced  by  traction  through  the 
•lidnrtor  muscles.  In  other  cases  separation  1ms  weurred  when  an  individual 
no  horseback  has  been  thrown  forward  onto  the  withers  while  making  efforts 
to  kt^p  his  seat.* 

In  a  few  cases  separation  has  occurred  both  at  the  symphysis  and  at  the 
"•iliac  joint,  St^veral  kinds  of  violeui^e  may  produce  this  injury.  In  the 
\  olMterved  it  has  Wen  cans<ul  by  falls  from  a  height  ujion  one  foot,  by  violent 
preaanre  from  before  backward  over  the  ilium,  occasionally  from  falls  such 
tkat  the  individual  landed  upon  one  side  of  tJie  pelvis.  In  these  eases  also  an 
upward  clisplacement  lias  been  observed,  so  that  the  whole  ilium  is  elevated, 
tif[f'tUer  with  the  lower  extremity.*  Although  these  cases  are  extremely  rare, 
the  diagnosis  might  be  estahlished  by  the  character  of  the  displacement,  by  the 
aliaesiee  of  crepitaliim,  and  of  the  signs  of  fracture  elsewhere  in  the  pelvis,  but 
more  especially^  as  may  be  saitl  of  all  fractures,  by  tlie  skillful  use  of  the  X-rays* 

Separati<m  of  the  sacro-iliac  joint  without  fracture  is  a  very  rare  injury* 
Lf*«  than  twenty  observations  of  tliis  dislocation,  luiassociated  with  fracture, 
liave  K^n  olxMf*rve*h     Stimsmi  states  (third  edition,  11>00,  page  21H>)  that  he  has 


*  h,  A  Stimson,  Utc,  eU,,  5th  edit.^  1907,  p.  304. 
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seen  one  well-marked  case.  The  injury  was  said  to  have  been  produced  during 
labor.  The  displacement  was  backward  and  outward.  Here  again  the  X-rays 
would  probably  furnish  an  accurate  diagnosis  in  cases  of  doubt. 

Separation  of  all  three  pelvic  joints,  not  associated  with  fracture,  is  an  in- 
jury the  existence  of  which  is  doubtful.  In  all  cases  reported,  and  they  are  few 
in  number,  an  associated  fracture  was  present  of  one  or  other  of  the  pelvic 
bones.  All  the  cases  were  produced  by  extreme  degrees  of  violence  and  all 
ended  fatally.^ 

Isolated  Fractnres  of  the  Pelvic  Bones  wliich  do  not  Break  the  Continuity  of 
the  Pelvic  Bing. — Among  these,  one  of  the  most  interesting  is  fracture  of  the 
acetabulum.  The  fractures  of  the  acetabulum  without  separation  of  the  pelvic 
girdle  may  occur  of  the  rim  of  the  acetabulum  merely,  or  of  the  bottom  of  the 
cotyloid  cavity.  The  first  group  of  cases  is  always  associated  with  dislocation 
of  the  femur.  In  these  the  symptoms  are  those  of  an  ordinary  dorsal  disloca- 
tion. In  addition  there  may  be  observed  slight  crepitation  as  the  bone  is  re- 
placed into  its  socket,  and  further  that  the  dislocation  may  easily  recur  either 
immediately  or  after  some  hours.  If  the  fragment  of  the  bony  lip  of  the  acet^ 
abulum  is  of  considerable  size,  it  can  be  detected  in  an  X-ray  picture.  The 
fracture  of  the  bottom  of  the  acetabulum  may,  as  already  indicated,  be  asso- 
ciated with  fractures  of  the  pelvic  ring.  In  other  cases,  the  head  of  the  femur 
is  driven  into  the  bottom  of  the  cavity  in  such  a  manner  as  to  produce  radiating 
lines  of  the  fracture,  or  the  head  may  be  forced  completely  into  the  pelvis,  so 
that  the  border  of  the  great  trochanter  rests  against  the  rim  of  the  acetabulum. 
This  last  variety  only  occurs  from  blows  or  falls  upon  the  trochanter,  or  in 
falls  from  a  height,  when  the  individual  strikes  upon  one  foot  or  upon  the 
knee.  The  diagnosis  of  these  cases  is  sometimes  easy  and  sometimes  difficult. 
Subjectively  there  may  be  great  pain  upon  slight  motion  of  the  limb ;  in  other 
cases,  the  femur  is  fixed  and  can  scarcely  be  moved  at  all.  Objectively  the  tro- 
chanter is  less  prominent  than  normal,  suggesting  an  impacted  fracture  of 
the  neck  of  the  femur.  The  shortening  is  slight  or  absent.  In  a  case  which 
I  recently  saw  in  the  New  York  Hospital,  in  the  service  of  Dr.  P.  R.  Bolton, 
the  diagnosis  was  made  by  means  of  an  X-ray  picture.  The  head  of  the  bone 
was  driven  partly  through  the  acetabulum.  The  patient,  a  negro  man  of 
middle  age,  had  fallen  from  a  ladder  a  distance  of  fifteen  feet,  striking  upon 
his  hip.  There  was  severe  pain  in  the  hip.  Motion  was  restricted  in  all 
directions.  The  trochanter  was  notably  flattened.  The  patient  left  the  hospital 
at  the  end  of  a  month  with  no  marked  improvement  in  his  condition  and  on 
crutches. 

In  some  of  the  cases  previously  reported  the  diagnosis  of  the  nature  of  the 
injury  was  not  made  during  life.  In  some,  the  amount  of  disability  has  been 
very  great.  The  limb  could  not  be  moved  without  extreme  pain,  and  motion  has 
been  absolutely  restricted  beyond  certain  limits.     In  others  the  amount  of  dis- 


*  L.  A.  Stimson,  loc.  cU.^  5th  edit.,  p.  306. 


INJURIES    OF    THE   PELVIS 


121 


i 


r 


ability  has  been  nnicli  less  and  recovery  has  takt^n  place  with  a  good  fiinetional 

Isolated  Fractckes  of  tue  Sacrum. — Isokted  fraetures  of  the  sacrmii 
ativ  be  produced  from  violeut'e  directed  frnin  liehind  forward,  as  froni  falls 
i^  l>lciu*s  u|)on  the  sacrum.  The  liii**  (>f  fracture  is  usually  transverse  and  runs 
do^e  below  the  border  of  the  saerti-iliac  joint,  Connniuiited  fractures  fr<»ni 
gn?jit  ilcgrrt»t»s  uf  violence  IiavT^  iilso  been  uhscrvcd.  In  aliimst  all  the  eases  tlie 
defomiity  has  been  an  angular  one,  such  that  the  tip  of  the  coccyx  jiointed 
npwmrd  and  forward.     The 

injarjr  is  extremely  painful, 

tnTotTiug  as  it  does  laeera- 

tioii   of»   or  pressure   upon, 

some  of  the  nerves  passing 

tfanmgb,  or  in  front  of  the 

aftcmixL      Locally,    there   is 

extreme  pain,  both  sponta- 
neous anil  UjTon  tnovernent. 

There  is  apt  to  be  marked 

interference  with  defecation 

and     urination    unless    the 

fnfcgmi4*nt    is    replaci*d    and 

kepi  in  position.  This  lat- 
ter is  ni>l  111  ways  easy  to  do. 
ibililT  and  crepitation  can 
lally  be  detected  by  grasp* 
ia^  the  lower  fragment  be- 
finger  and  thumb, 
being  introduced 
into  the  reetuni^  In  many 
of  the  reported  cases  there 
l«te  been  more  or  less  ex- 
tensive paralyses  of  the 
lower  extremities,  as  well 
«s  interference  with  the 
fitDctions  of  the  bladder 
tod  rpetum.     It  may  thus 

br  Been  that  fracture  of  the  sacrinn  may  be  a  very  serious  injury  indeed,  and 
one  easily  recognized. 

FttAcrrREs  of  the  Coccyx. — Fractures  of  the  coccyx  are  probably  ex- 
tren>ely  rare.  The  Imne  is  so  movahle  tluit  when  sulijected  to  sudden  violence 
it  is*  ninch  more  apt  to  he  torn  away  from  the  sacruui,  or,  in  other  wonls,  dis- 
located than  fracture*].  In  the  reported  cases  the  details  have  Ik^cu  ratlier 
mra^ier.  It  is,  however,  quite  possil>!e  that  some  of  the  cases  of  coccygodynia 
fcdlowtng  labor^  or  falls  upon  the  buttocks,  may  have  been  due  to  fracture  uf 


Fia.    37* — Dr.  Bolton's  Case  of  FRAc:n'rnE  of  the  Floor 

OF     THK    AcKTAliULUM    AND    rKN'ETRATHJN'    RY    THE    ll^AD 

OF  THE  Femur, 


122  THE   PELVIS 

the  coccyx.  The  history  of  the  injury,  localized  pain  and  tenderness,  crepi- 
tation and  the  recognition  of  undue  mobility  of  the  fragments  by  the  introduc- 
tion of  a  finger  into  the  rectum,  would  be  the  best  means  of  diagnosis  other 
than  an  X-ray  picture. 

Fractures  of  the  Ilium. — Isolated  fractures  of  the  expanded  upper  por- 
tion of  the  ilium,  including  the  crest,  are  not  uncommon.  They  are  nearly 
always  produced  by  direct  violence  and  are  often  associated  with  marked  con- 
tusion of  the  soft  parts.  A  very  few  cases  only  have  been  reported  in  which  the 
anterior  superior,  anterior  inferior,  and  posterior  superior  spines  have  Ix^en 
torn  away  by  muscular  action.  In  the  cases  produced  by  direct  violence  the 
lines  of  fracture  may  run  in  various  directions.  They  commonly  begin  some- 
where along  the  crest  of  the  ilium ;  in  some  cases  even  so  far  forward  as  below 
the  anterior  superior  spine,  and  extend  horizontally  backward  or  backward  and 
dowTiward.  The  size  of  the  fragments  varies  much  in  different  cases.  In  some, 
merely  a  small  portion  of  the  crest  of  the  ilium  is  separated.  In  others,  a  very 
considerable  fragment  exists;  and  in  these  the  fracture  may  be  comminuted 
to  the  extent  that  the  separated  piece  may  itself  be  broken  into  several  frag- 
ments. The  displacement  in  cases  of  fracture  of  a  small  portion  of  the  crest 
may  be  very  slight,  or  such  a  fragment  may  be  displaced  upward.  If  the  line 
of  fracture  runs  below  the  anterior  superior  spine  of  the  ilium,  the  displacement 
is  frequently  outward  and  a  little  forward.  If  the  anterior  superior  or  anterior 
inferior  spines  are  torn  away  as  isolated  fragments,  they  may  be  pulled  down- 
ward by  muscular  action. 

In  the  cases  which  have  come  under  my  observation,  the  fractures  have 
usually  been  combined  with  severe  contusions,  so  that  the  overlying  soft  parts 
were  the  seat  of  swelling  and  of  extensive  ecchymosis.  One  symptom  produced 
is  marked  disability ;  the  patients  are  often  unable  to  walk  on  account  of  pain. 
Mobility  and  crepitation  can  usually  be  detected ;  though  in  some  cases  they 
are  absent  on  account  of  the  firm  packing  of  muscles  on  either  side  of  the  line 
of  the  fracture,  so  that  the  fragments  can  be  moved  but  little.  It  often  happens 
when  examining  these  cases  that  a  slight  change  in  the  position  of  the  patient 
will  prevent  the  recognition  of  mobility,  previously  quite  evident  In  the 
examination  it  is  important  that  the  muscles  should  be  as  far  as  possible  relaxed. 
For  this  purpose  the  patient  should  be  placed  with  the  body  somewhat  bent 
forward  and  the  thighs  flexed  upon  the  pelvis  (Stimson).  In  cases  of  doubt 
an  X-ray  picture  taken  with  the  injured  ilium  lying  upon  the  plate  and  the 
rays  passed  obliquely  through  the  bone  from  before  backward  should,  as  a  rule, 
render  the  diagnosis  clear. 

Fractures  of  the  Ischium. — Isolated  fractures  of  the  ischium  are  ex- 
tremely rare.  In  the  very  few  cases  which  have  l)een  reported  the  fractures 
took  place  from  falls  upon  the  buttocks,  of  a  severe  cliaractcr,  from  a  gunshot 
wound,  in  one  case  during  labor,  in  which  a  previous  fracture  of  the  pelvis 
had  caused  a  deformity  such  that  the  iscliium  was  in  the  way  of  the  fetal  head. 
It  was  fractured  during  delivery.    In  some  cases  the  fracture  has  been  a  sepa- 
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of  tlir  tuberosity.  In  these  the  fnignirtU  may  lie  (llsplacofl  ilnwDward 
attached  muscles.  In  cither  eases  the  enlire  iscliiinii  may  Ix?  sepuratrd 
imJ  the  outer  and  posterior  line  of  fracture  may  or  may  not  paan  through  the 
acrtabtilum.  The  disjilacement  in  these  cases  may  Ik*  slight,  Imt  mohility  and 
m^pitation  can  usually  he  detet-ted  hy  (»r(lin«ry  methods  of  examiBation.* 

Diagnosis  of  Fractures  of  the  Pelvis  in  General. — ^i'nuo  what  has  already 
be^n  said,  it  may  be  under^loiHl  that  in  general  tlie  diagnosis  of  fracture  of 
the  [ndvis  IS  not  difficult.  The  history  (*f  the  accident  nearly  always  indieatei! 
a  srrere  degn?e  of  violence.  The  patients  often  suffer  from  shock.  Rupture 
of  the  bladder,  or  rupture  of  the  urethra  through  the  membranous  iwrtiou^  at 
tin  spex  of  the  prostate,  are  very  eommouly  associated  injuries  and  give  their 
aim  signs  and  gytuptoms.  The  reader  will  tiud  them  fully  discuss<*d  in  the 
9R*tkiii3  on  Injuries  of  the  Bladder  and  of  the  Urethra,  respectively.  Asso- 
daied  injuries  of  the  hlf>od-vessels  and  of  the  nerve  trtndvs  are  nuich  jnnre  rare. 
The  latter  occur  when  fracture  of  the  posterior  portion  of  the  ring  takes  place, 
eifheT  tlirougb  or  cIom?  to  the  sacnnn.  I  have  seen  hut  one  case  <>{  nqitnre  of 
the  iliac  %-oiii*  The  patient  was  a  man  upon  whom  I  operated  in  tla^  I{r*osevelt 
iic«^pital  some  years  ago.  He  had  received  a  typical  crnsljing  injury  by  heing 
lisclied  betw*een  the  buffers  of  two  railway  cars,  an*!  was  brought  to  the  hos- 
pital snflFering  from  extreme  shock.  There  was  a  severe  contusion  in  the*  hypo- 
itiiii,  fracture  of  the  horizontal  rannis  of  the  pnlies  and  of  the  asc-ending 
of  the  iscluum  niK»n  the  right  side,  and  a  fracture  wliich  caused  a  [tar- 
tial  ae^paratioD  of  the  left  sacro-iliac  joint  helow,  and  a  nearly  vertiral  lin*^  nf 
fracture  through  the  sacrum  and  ilium  above,  such  that  the  upi»er  angle  of  llie 
JUntn  upon  the  left  side  remained  attached  to  the  sacrum.  There  were  the 
ilpnd  of  free  fluid  in  the  abdominal  cavit\\  Though  the  man  was  in  a  despi>rate 
f^andilion,  I  assumed  the  presence  of  a  rupture  of  the  bhuJder,  though  no  blood 
had  been  parsed  per  ureihranu  and  o[>ened  his  ahrlnmen  in  the  median  line. 
The  abdominal  cavity  contained  a  large  amoimt  of  dark  fluid  l>lood.  There 
wms  an  extraperitoneal  rupture  of  the  bladder  extending  from  near  the  jieri- 
lODeal  reflection  downward  and  fi»rward  nearly  to  the  prostate.  The  fractures 
Hrre  dis*t>vere<l  upm  examinaticm  as  deserilicd.  There  was  a  partial  rupture 
af  the  loft  eominon  iliac  vein.     The  patient  died  np*:m  the  operating  table* 

Naturally ,  ruptures  of  fhe  hhulder  and  injuries  of  tho  nrefhra  am  more 
iommon  in  ca^*-s  of  fracture  of  the  puhie  hrme  than  in  other  situations.  As 
dread^  «tate<l,  these  fractures  usually  involvr*  rhc  pelvic  ring  nn  br»th  sides  of 
db  median  line.  Rnptures  of  the  bladder  art*  also  frcfjuent  when  the  sympliysi? 
fohh  U  torn  apart.  Rupture  of  the  bladder  uuiy  alsfi  r>ccnr  in  conjunction 
with  fracture  of  the  Hacrum  and  separation  of  the  sacro-iliac  joint  In  some 
eaaes  the  rupture  is  produced  by  the  same  violence  which  causes  the  fracture. 
Tn  otbpT?^  the  Madder  may  be  torn  hy  the  sharp  eiid  of  a  displaced  fragment. 
(See  also  Injuries  of  the  Bladder.) 
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Rupture  of  the  urethra  nearly  always  occurs  in  the  membranous  portion. 
In  fractures  of  the  descending  ramus  of  the  pubes,  when  the  force  is  exerted 
from  side  to  side,  the  urethra  may  be  literally  cut  in  two.  In  other  cases 
the  very  firm  attachment  of  the  membranous  urethra  to  the  symphysis  pubis 
by  means  of  the  triangular  ligament  accounts  for  the  rupture  at  this  point,  the 
symphysis  forming  a  displaced  fragment,  the  membranous  urethra  is  torn  away 
from  the  ajjex  of  the  prostate.  Among  other  associated  injuries  which  will 
produce  their  own  symptoms,  but  are  rare,  are  injuries  of  the  rectum  and  of 
the  vagina.  Injuries  of  the  veins,  either  the  large  venous  trunks  of  the  pelvis 
or  the  prostatic  and  vesical  plexuses,  may  be  attended  by  fatal  bleeding.  Rup- 
ture of  the  external  iliac  artery  has  been  observed  in  a  few  cases  and  has 
occurred  presumably  from  overstretching  of  the  coats  of  the  vessel.  One  of 
the  most  deadly  complications  of  fracture  of  the  pelvis  is  suppuration,  fre- 
quently of  a  necrotic  character,  of  the  loose  connective  tissues  in  the  space  of 
Retzius  and  the  vicinity.  A  case  of  this  kind  which  came  under  my  observa- 
tion is  described  under  Injuries  of  the  Bladder.  In  the  slighter  cases  of  frac- 
ture of  the  pelvis,  such  as  separation  of  a  portion  of  the  crest  of  the  ilium,  or 
when  otlier  small  and  isolated  portions  of  the  pelvic  girdle  are  separated  from 
the  main  body  of  that  ring,  the  symptoms  are,  of  course,  much  less  severe. 
They  are  to  be  recognized  by  the  ordinary  signs  of  fracture,  and  their  exact 
situation  and  limits  may  be,  in  many  cases,  demonstrated  by  means  of  stereo- 
scopic X-ray  pictures.  In  the  fractures  which  break  the  pelvic  ring,  and 
involve  the  separation  of  a  central  fragment  in  front,  the  displacement  is 
usually  easily  recognized  by  inspection  and  palpation.  In  many  cases  the 
diagnosis  is  greatly  assisted  by  palpation  through  the  rectum  or  vagina,  as  the 
case  may  be. 

The  character  of  the  displacement  in  fractures  of  different  portions  of  the 
pelvis  has  already  been  mentioned.  In  some  cases,  where  displacement  is  slight 
or  hard  to  distinguish,  ordinary  methods  of  examination  may  leave  the  question 
in  doubt  as  to  whether  a  fracture  exists  or  not.  A  fixed  point  of  pain  and 
tenderness  and  pain  on  passive  motion  of  the  thigh  may  be  very  suggestive 
signs  and  symptoms.  In  some  cases  the  separation  of  a  small  bony  fragment 
and  its  penetration  into  a  muscular  belly  may  cause  extreme  pain  on  motion 
and  even  spontaneous  pain  (Rose). 

The  differential  diagnosis  between  fracture  of  the  acetabulum  and  fracture 
of  the  femur  should  not,  as  a  rule,  be  difficult,  even  without  the  aid  of  an  X-ray 
picture.  In  fractures  of  the  neck  of  the  femur  the  limb  lies  extended  and 
usually  rotated  outward.  In  fractures  of  the  acetabulum,  if  the  head  of  the 
bone  has  penetrated  the  bottom  of  the  cavity,  the  trochanter  should  be  much 
less  prominent  than  in  the  case  of  an  ordinary  fracture  of  the  neck,  and  yet 
the  difference  may  not  be  sufficient  for  a  diagnosis.  In  fracture  of  the  rim  of 
the  acetabulum  with  dorsal  dislocation  upon  the  ilium,  the  main  distinction 
from  fracture  of  the  femur  lies  in  the  position  of  the  limb,  which  in  a  dis- 
location is  flexed  and  rotated  inward.     In  the  case  mentioned  in  the  text  the 
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differential  diagnc^sis  betwc-i^n  fraetiire  of  the  neijk  of  tijp  fr^niiir  niid  penetration 
of  the  AooT  of  the  acetalniliiiii  by  tlie  heml  of  the  bone  e«»nl<i  uu\  have  been  msule 
vitlftout  the  aid  of  the  X-rays.  In  l>o(h  eonditionrf  tliere  is  usnally  absoUiie 
lois  of  fnuetion  in  the  limK 

Ito^noais. — It  goes  without  saying  that  tliose  fraetnres  (>f  the  |>elvie  riu^ 
c«Mtibined  with  severe  associated  injuries,  eitlier  of  the  bladder  iiml  urethra 
*»r  of  other  iinpf»rtant  struetuni^s  nearby  the  seat  of  fracture,  is  extremely  grave* 
If  the  assueiated  injuries  are  not  in  tlieniselves  so  ijerious  as  to  cause  inuue- 
diate  or  early  ileath,  the  jjrojs^iosis  will  depend  largely  upon  the  protu|>tness  uf 
•iifgienl  treatment,  suture  of  the  bladder,  perineal  drainage,  incision  and  drain- 
lire  of  mfei'ted  hematoniata,  r€»dnetion  <>f  displaeenieut,  etc.  The  simple  frac- 
tures involving  no  lesions  of  viscera,  hhnid -vessels,  or  nerves,  iismdly  reeover 
promptly  under  suitable  eare.  The  prognosis  of  isolated  trans^^erse  fracture, 
rnin,  so  eommonly  associated  with  sctious  injuries  of  nerve  trunks, 
also  of  the  bladder  and  riK^tuut,  is  grave.  In  many  cases  death 
or  permanent  disablement  will  follow. 


OuiTSHOT  WouNna  of  the  Pelvis 

Gunshot  wounds  of  the  pelvis  oeeur  with  considerable  frequency  in  battle; 
tbrr  ar©  rare  either  as  aeeidental  or  liotnieidal  wounds  iu  civil  life.  Their 
'jjHTity  depends,  of  course,  upon  the  presence  or  absence  of  associated  injuries 
of  the  contents  of  the  pelvis  and  abdomen.  Mere  flesh  wounds  of  the  pelvic 
ngidtis  do  not  differ  in  gravity  from  those  of  other  [larts  of  the  Vuly  and  will 
depend  upon  the  ran^^e,  the  character  of  the  weap<.m,  and  upon  associated  injuries 
of  blcnd-ves^ds  and  nerves,  as  elsewhere  descril)ed.  The  same  may  l>e  said  of 
l^uihot  wounds  involving  the  Ixmes.  The  prognosis  is  also  greatly  inllnenced 
by  thf  presence  or  absence  of  iufeetion.  CTimshot  wounds  of  the  ffftnes  of  the 
privis  dc-pend  for  tlieir  gravity  parlly  u[x>n  (be  presence  or  absence  of  extensive 
Amiminution  of  the  b^ne  w^ith  the  conunonly  associated  infection  present  iu 
the  former  group,  and,  of  course,  also  upon  associated  lesions  of  the  pelvic 
Tiscera,  A  few  peeidiarities  of  gunshot  wounds  of  the  ]>elvis  may  here  lie 
Offited.  In  general  the  remarks  made  under  the  head  of  gunshot  wounds  apply 
bere.  Old-fashioned  leaden  bullets  fired  from  rifles  of  large  calib»er  produce 
in  the  pelvic  bones^  as  elsewhere,  if  the  shot  be  at  reasonably  close  range, 
extensive  laceration  of  the  soft  parts  and  eomminntion  of  the  bones.  The  high- 
powered  military  rifle  bullet,  on  the  other  hand,  if  it  strikes  the  thinner  or 
more  spongy  portions  of  the  pelvis,  often  passes  through  the  bone,  making  an 
orifice  not  nnich  larger  than  the  diameter  of  the  bullet.  If,  however,  the  harder 
portions  of  the  pelvis  are  struck,  as,  for  example,  the  massive  hone  structure  snr- 
ding  tLe  acetabulum,  or  the  thicker  part  of  the  horizontal  portion  of  the 
ibi^.  extensi^^  comminution  and  widely  spreading  lines  of  fracture  may 
o«Tir,  Among  the  most  sericms  eases  are  those  in  which  the  upper  portion  of 
the  femur  as  well  ad  the  pelvis  receives  the  bullet. 
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In  war,  tlie  soldiers  on  the  firing  line  frequently  lie  prone.  Sometimes,  how- 
ever, they  are  ohliged  to  fire  from  the  kneeling  {yosition.  In  these  cases  a  more 
or  less  characteristic  ty|)e  of  wound  may  occur.  The  bullet  will  enter  the  outer 
surface  of  the  left  thigh,  jyerhaps  at  the  knee-joint,  or  anywhere  above  that 
point,  may  fracture  and  extensively  comminute  the  femur  in  its  upward  course 
and  then  enter  and  perforate  the  pelvis,  frequently  in  the  vicinity  of  the  hip 
joint,  or  just  above,  emerging  from  the  back.  It  can  he  readily  understood 
that  w^ounds  of  this  character  may  be  of  a  terrible  description,  the  track  of  the 
bullet  sometimes  being  twelve  to  eighteen  inches  in  length.  The  amount  of 
destruction  of  bone  and  laceration  of  the  soft  parts,  to  say  nothing  of  the  in- 
juries of  the  pelvic  viscera,  may  be  very  great.  In  many  of  these  cases,  how- 
ever, the  viscera  will  escape  injury,  since  the  w^ound  of  exit  is  frequently  on 
the  buttock  and  the  track  of  the  bullet  does  not  pass  through  the  pelvic  cavity. 
Gunshot  fractures  of  the  ischium  are  often  attended  by  great  comminution. 

In  former  wars  it  is  noted  that  the  most  fatal  gimshot  w^ounds  of  the  jyelvis 
were  those  which  entered  from  behind  and  where  no  wound  of  exit  was  present 
The  dangers  in  these  cases  depended  upon  the  fact  that  such  wounds  were  nearly 
always  infected  and  that  the  w^oimd  canal  ran  through  thick  muscular  layers, 
hard  to  drain.  Wounds  from  in  front  which  fracture  the  pubic  bone  also  have 
a  bad  prognosis  on  account  of  the  associated  injuries  of  the  pelvic  and  abdominal 
viscera.  Gunshot  wounds  of  the  bladder  are  discussed  under  Wounds  of  the 
Bladder.  The  escape  of  urine  from  the  wound  affords,  of  course,  an  absolutely 
certain  diagnosis.  The  recognition  of  wounds  of  the  rectum  depends  upon  the 
escape  of  feces  from  the  wound,  or  of  blood  from  the  anus,  more  often  upon 
'the  development  of  symptoms  of  sepsis,  upon  a  septic  cellulitis  within  the  j)elvis. 
In  w^oimds  uncomplicated  by  injury  of  the  viscera,  the  structures  wounded  may 
usually  be  inferred,  in  case  there  is  a  wound  of  exit,  from  the  direct  course  of 
bullets  from  high-powered  rifles.  The  situation  of  the  bullet,  if  lodged,  can 
lx?st  Iw,  detected  by  means  of  the  X-rays,  either  by  stereoscopic  pictures  or  by  the 
use  of  one  or  other  of  the  forms  of  localizer.     (See  Dr.  Sweet's  Localizer,  Vol.  I.) 

Recovery  from  complicated  gimshot  wounds  of  the  pelvis  may  occur  under 
apparently  the  most  unfavorable  conditions.  I  knew  a  man  who  had  been  shot, 
during  one  of  the  battles  of  the  Civil  War,  through  the  pelvis  from  side  to  side. 
The  bullet  entered  the  right  hip,  passed  through  the  ilium,  crossed  the  abdom- 
inal cavity,  and  embedded  itself  in  the  ilium  of  the  opposite  side.  The  bullet 
was  an  ordinary  minie  bullet.  It  was  extracted  later  by  incision  at  the  bottom 
of  an  abscess  cavity  which  developed  in  the  left  iliac  fossa.  The  man  had  made, 
when  I  knew  him,  a  |x^rfect  recovery. 

The  lodgment  of  bullets  in  the  pelvis,  or  in  the  soft  parts  which  surround 
the  pelvis,  is,  so  long  as  no  pelvic  viscus  suffers  injury,  and  inftn^tion  does 
not  take  place,  a  matter  of  no  great  moment.  If,  however,  infection  of  such 
wounds  occurs,  the  bullet  may  remain  at  the  bottom  of  a  suppurating  cavity 
indefinitely,  unless  extracted.  Some  years  ago  I  removed  a  leaden  bullet 
which  was  embedded  in  the  ilium  above  the  acetabulum.      This  bullet  had 
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ra  ntvived  during  tin*  Civil  War,  at.  the  kittle  of  Anlietam  or  Slmrpslnirg, 
Aod  had  remained  at  the  liottoin  of  a  suiipuratin^  tract,  wliieh  iiealed  ii\mi 
Utne  to  time  and  again  hroke  down,  dnririg  a  |K'rin(l  of  inorc  than  twenty-five 
jnfc*rs^  After  the  extra*  tion  of  the  hnllet  ami  the  reiiiova!  f>f  the  infected  tissues 
the  wotiml  healed  jx-njianently.  Splintered  frairiiK^nts  of  hone  from  gunshot 
utitiJidd  of  tlie  p*dvis  nmy  enter  the  hlatlder  at  the  time  of  injury,  or  suhse- 
^ariitly  hj  ulceration,  and  may  form  tlie  nuelei  <»f  vt-siral  raleuli, 

Shed)  wounds  of  the  soft  parts  or  hones  of  the  jxdvis  are  often  very  ex- 
tfii^i%*e  lacerated  wonnds  with  eonnninution  of  tlie  hones,  and  sueh,  of  course, 
are  frefjuently  fatal.  During  the  Civil  War  in  Anieriea  it  sonietinies  happened 
dull  a  soldier  wag  striiek  by  <me  of  the  hirfre  Iron  shells  then  in  use  in  navj 
gauB  and  in  f«>rtifieations,  and  that  tlie  hoily  of  tlie  individual  was  eut  com- 
pli*tejjr  m  two.     A  case  of  this  kind  is  narrated  in  ''  Battles  and  Leaders  of 

Civil  War,"  where  two  s^ddiers,  Wdng  on  a  marsh  ami,  as  thoy  lytdieved, 
It  "f  range  of  a  heavy  eann^^n  mounfed  on  a  fortifieation,  one  of  them  ehal- 
kn|^  the  fort  to  fire  at  him  hy  certain  peeuliar  gestures,  helieving  himself  so 
far  away  as  to  lie  out  of  diuiger.  The  challenge  was  aece]>ted,  and  tlie  shell 
which  arrived  cut  bis  hody  completely  in  two.* 


COCCYOODYNTA 

Under  the  name  of  eoceygodynia  we  understand  a  painful  affection  of  the 
pr  end  of  tlie  spine,  ohserved  much  more  often  in  women  than  in  men  ;  and 
lily  without  diseoverahle  lesion  of  the  liones  or  the  soft  ]>art3.  The  con- 
dition is  most  often  observed  in  neurasflienic  iudividnals,  altliongh  it  may 
ocvtir  Among  thoee  who  apjiear  to  lie  in  good  Iiealtli,  It  has  Un^n  atlrihuted  to 
a  variety  **{  eansi%  among  them  injuries  to  (he  coccyx,  or  to  the  joint  lietwci^n 
tl«*  eiiceyx  and  the  sacrum,  or  ttr  the  ligaments  or  nerves,  occurring  during 
difficult,  or  instrumental  delivery  of  the  fetns.  It  may  also  follow  falls  and  hlows 
■L  t}i<?  coccyx;  and  occasionally  develops  w^ithout  history  of  injnry  or  other 
ildc  cause.  The  syniptnni  is  paiti,  rcfern*d  to  \\w  n^gion  of  tlie  coc<*yx 
tfairtng  defecation,  or  produced  hy  muscnlar  movements,  such  as  the  act  of 
rising  frona  the  sitting  [M»stnre.  The  fiain  is  renilered  worse  l\y  pressure^  as 
when  the  individual  sits  down  nptm  a  fiard  chair.  Some  ^vf  the  cases  are  purely 
oeurasthenic,  I  have  seen  several  of  them  cured  hy  hygienic  measures  and  the 
of  drills  having  a  sedative  action  up:>n  the  nerves,  notahly  asafetida.  In 
ne  eases  no  treatment  short  of  the  reuioval  of  the  coccyx  is  bimeficial.  If,  how- 
patient  is  markedly  hysterical  or  neurasthenic,  the  Avise  surgeon  will 
pve  a  guarded  prognosis  as  to  the  certainty  of  cure  following  the  operative 
FEUKiral  of  the  lume. 


'The  izicident  ie  deai?ribed  a.^  tiiiving  tiappened  during  the  mege  of  Fort  Pulaski,  Georgia. 
The  ibal  was  fired  from  a  Rlakety  riiicd  ^un  (Enplisb),  It  was  sukl  tkat  the  gim  was  Bi^ht*?d  by 
the  cdoad  in  comraand  of  tbc  fort,  *'riattles  and  Leadt^rs  of  the  Civil  Wtir,"  The  Centun'  Com- 
pADjr  voL  n,  p.  4. 
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DISEASES  OF  THE  PELVIS 

Acute  Osteomyelitis  of  the  Pelvic  Bunes 

The  general  and  local  symptoms  of  acute  osteomyelitis  have  been  fully  dis- 
cussed in  the  section  devoted  to  that  disease.  As  was  there  stated,  acute  osteo- 
myelitis is  far  less  common  in  flat  than  in  long  bones,  and  indeed  acute  osteo- 
myelitis of  the  pelvis  is  rare.  Of  all  the  portions  of  the  jjclvic  girdle  the  ilium 
is  more  often  attacked  than  any  other  part.  In  a  certain  proportion  of  cases 
the  disease  follows  subcutaneous  injury,  often  of  slight  severity,  although  it  is 
difficult  to  say  in  many  cases,  whether  the  injury  itself  has  an^  direct  causative 
relation  to  the  inflammation  of  the  bone.  In  the  cases  which  develop  two  or 
three  months  after  a  slight  contusion  of  the  pelvis,  it  is  highly  probable  that 
no  such  relation  exists.  As  with  osteomyelitis  elsewhere,  the  disease  occurs 
during  childhood  in  a  large  proportion  of  cases.  The  infection  of  the  bone 
may  be  limited  to  some  particular  portion,  or  may  be  diffuse.  A  favorite  lo- 
calization appears  to  be  the  lines  of  union  of  the  several  bones  in  the  acetabu- 
lum.    The  sacrum  is  much  less  often  involved  than  the  ilium. 

Symptoms. — The  general  signs  and  symptoms  of  acute  osteomyelitis  of  the 
pelvis  do  not  differ  from  those  observed  in  the  long  bones.  The  picture  is  often 
one  of  an  intense  and  rapidly  fatal  sepsis,  in  the  face  of  which  surgery  finds 
itself  quite  helpless.  Locally^  pain,  swelling  and  tenderness  are  to  be  observed. 
When  the  disease  is  located  in  the  vicinity  of  the  acetabulum,  the  clinical 
picture  may  closely  resemble  an  acute  suppurative  inflammation  of  the  hip- 
joint.  The  more  violent  the  general  symptoms  and  the  greater  the  amount  of 
local  pain,  the  more  probable  the  diagnosis  of  osteomyelitis.  If  the  patient 
survives  a  week  or  two,  local  signs  of  swelling,  enlargement  of  the  subcutaneous 
veins,  tenderness — in  other  words,  the  signs  and  symptoms  of  deep-seated  sup- 
puration— will  become  evident.  In  the  less  severe  cases  the  condition  may  re- 
main obscure  for  a  considerable  period ;  as  when  a  focus  is  limited  to  a  portion 
of  bone,  not  readily  accessible  to  palpation,  for  example,  to  the  inner  aspect 
of  the  ilium.  In  these  cases,  localized  pain  and  tenderness,  a  continued  fever 
with  evening  exacerbations,  leucocytosis,  with  relative  increase  of  the  poly- 
morphonuclear cells,  will  enable  the  surgeon  to  arrive  at  a  probable  diagnosis 
of  a  suppurative  lesion.  Sooner  or  later,  if  the  patient  survives  the  general 
septic  poisoning,  an  abscess  will  develop,  giving  the  ordinary  signs  and  symp- 
toms, which,  if  it  be  allowed  to  break,  or  be  incised,  will  permit  the  escape  of 
pus,  usually  containing  Staphylococcus  pyogenes  aureus.  At  the  bottom  of  such 
an  abscess  will  be  found  exposed  bone.  More  or  less  extensive  necrosis,  with 
the  formation  of  a  sequestrum,  follows.  In  a  large  proportion  of  cases  the 
sacro-iliac  or  the  hip-joints  are  involved.  If  these  children  survive,  the  devel- 
opment of  that  side  of  the  pelvis  is  interfered  with,  the  sacro-iliac  joint  is  de- 
stroyed, the  hip-joint  is  frequently  in  a  state  of  bony  ankylosis,  usually  in 
marked  adduction  and  flexion.    The  pelvis  exhibits  an  oblique  deformity,  owing 


DISEASES    OF   THE   PELVIS 


129 


Ukttm  ijnperfecT  growth  of  tlie  Iwneft  of  lialf  the  pelvic  rintjr.  The  outlines  of 
Ike  bones  of  the  affected  side  are  ehaiigedj  their  surfaces  are  roiigijened  and 
ttuir  lie  covered  with  oste*->phytes.  All  the  pelvic  diaraeters  are  diminished,  and 
it  tlm  iu«iiridual  be  a  woman,  insurmountable  obstacles  to  normal  delivery  will 
nearly  ahvavs  be  present. 

Recently  I  saw  a  cane  of  chronic  osteomyelitis  of  tlie  left  iliiun  which  fol- 
lowed an  infected  gunshot  fracture  of  the  right  femur  The  infection  had  in- 
vaded and  caused  ankylosis  of  {lie  left  hip-joint.  A  sinus  led  to  dead  bone  in 
the  left  iliac  fossa. 


^^^B  TrBEKCCXOSIS    OF    THE    BoNES    AND    JoiXTS    OF    THE    PeLTIS 

■        Primary  tnberculosis,  originating  in  the  hones  of  the  pelvis,  Is  a  rare  condi- 

H  tir«-     It  is  probable  that  a  small  proportion  of  tlic  cases  of  tuberculous  arthritis 

p  ei  tlie  hip-joint  arises^  not  in  the  fcHnir,  but  in  the  ilinm,  near  the  joint,  which 

tli^  dlseaae  subsequently  invades.     The  clinical  picture  in  these  castas  will  be 

that  of  tuberculosis  of  the  hip-Joint,  elsewhere  discussed.     In  cases  of  diasemi- 

mated  tuberculosis  of  the  brmes  an<l  joints,  it  occasionally  hajipens  that  a  tuh(T- 

'      adoys  focus  develops  in  the  pulds,  or  in  some  |>ortion  of  the  ilium  not  situated 

near  a  joint.     The  history  of  these  cases  will  l>e,  usually  in  the  presence  of 

,      tuberculous  foci  elsewhere  in  the  bo<ly,  the  gradual  formation  of  a  painless 

I      fvdlill^^  ending  in  the  development  of  a  cold  abscess  leading  to  bone^  the  seat 

of  tnbercnlous  caries  and  ttd>erc!dous  perio.stitis. 

Tuberculosis   of  the  Sacro-iliac   Joint;    Sacro-iliac   Bisease;   Sacro-coxitis 

Tube-rt^uhisis  of  the  sacro-iliae  joint  is  one  of   the  rarer  sites  of   tuberculous 
arthritis.     The  disease  is  infrequent  in  children,  is  rare  before  the  end  of  the 
aaeond  decade,  and  is  most  frequent  lietween  the  ages  of  twenty  and  thirty-five 
TT^T9,  ahfaongh  oases  are  sometimes  observed  during  advanced  life.     The  pri- 
mary foctts  is,  almost  without  exception,  in  the  saeruuu  with  secomlary  involve- 
j     nmt  of  the  sacro-iliac  articulation.     The  disease  here,  as  elsewhere,  is  eharac- 
terued  by  a  slowly  progressive,  destrnctive  lesion  of  the  bones  and  soft  parts 
I     Cllefiziir  into  the  joint,     CliniraJl^,  the  progress  of  tlie  disease  is  often  insidi- 
I     anft^  anfl  the  condition  may  exist  for  months,  or  even  years,  before  a  definite 
diagnoosis  is  made.     After  a  certain  titnc  there  is  rejf;ularly  pro<luccd  a  cold 

Jahs^esSy  which  may  present  posteriorly  in  the  lumbar  region,  alwjve  the  joint, 
Nr  fartlier  down  ov^er  the  joint  itself.  In  some  cases  the  tuberculous  abscess 
appears  beneath  the  muscles  of  the  gluteal  region  and  reaches  the  surface  near 
the  ginteal  furrow.  Tn  still  other  cases  the  abscess  forms  on  the  anterior  snr- 
UtB  of  the  sacrum  and  may  then  be  palpalde  j}fr  redmn.  The  early  symptoms 
coBsiat  of  pain,  very  commonly  referred  to  the  sacro-iliac  joint,  though  iu  many 
ewea  the  pain  radiates  downward  in  the  distribution  of  the  great  sciatic  ner\*e. 
Th«iefore.  in  its  early  stages,  the  occurrence  of  the  si/mpfoms  of  srlaliea^  which 
persist,  re^sisting  ordinary  methods  of  treatment,  should  lead  to  a  suspicion  of 

aacTO-iliac  disease  and  a  careful  examination  of  the  pelvis,  in  order,  if  possible, 
10 


I 


130  THE  PELVIS 

to  exclude  this  condition.  In  some  cases  the  pain  may  radiate  forward  and  be 
referred  to  tlie  anterior  siijx?rior  spine  of  the  ilium,  or  to  the  anterior  surface 
of  the  thigh.  The  pain  is  increased  by  motion  of  the  joint,  and  by  pressure, 
either  posteriorly  or  anteriorly,  per  rectum.  Walking  becomes  difficult  and 
painful,  and  even  the  prolonged  sitting  posture  in  one  position  may  cause  an 
aggravation  of  the  pain.  The  pain  is  usually  worse  on  standing,  better  when 
the  patient  lies  upon  his  back,  though  frequently  severe  pain  at  night  is  com- 
plained of.  By  pressure  upon  the  crests  of  the  ilia,  such  that  the  diseased 
joint  surfaces  are  crowded  together,  the  pain  is  increased.  The  attitude  and 
gait  of  these  patients  is  peculiar,  and  sometimes  characteristic.  When  stand- 
ing erect,  the  pelvis  is  rotated  on  a  horizontal  axis  downward  upon  the  aflFected 
side,  producing  an  apparent  lengthening  of  the  lower  extremity  of  that  side. 
Though  this  is  the  rule,  rotation  in  the  opposite  direction  is  occasionally  ob- 
served. When  walking,  the  patient  leans  a  little  forward  and  often  supports 
himself  by  means  of  a  cane.  The  gait  is  a  shuffling  one ;  the  feet  are  held  close 
together  and  are  not  lifted  far  from  the  ground ;  the  steps  are  short.  There  is 
frequently  added  a  fairly  marked  lateral  deviation  of  the  spine.  If  untreated, 
or  not  favorably  influenced  by  treatment,  there  develops  in  the  course  of  months 
or  years  a  cold  abscess  which  approaches  the  surface  in  one  of  the  situations 
already  mentioned,  or  farther  down  upon  the  posterior  surface  of  the  thigh.  If 
the  abscess  ruptures,  or  if  it  be  incised,  and  in  either  case  pyogenic  infection 
follows,  there  are  added  the  symptoms  of  chronic  sepsis  elsewhere  described. 

DiFFKRENTiAi.  DIAGNOSIS. — The  two  couditious  with  w^hich  sacro-iliac  dis- 
ease is  most  likely  to  be  confounded  are  sciatica  and  tuberculous  of  the  hip- 
joint.  The  following  considerations  may  aid  in  the  diagnosis:  Sciatica  of  a 
marked  and  persistent  type  is  a  disease  rather  of  middle  age  or  later  life; 
whereas,  disease  of  the  sacro-iliac  joint  is  more  common  during  an  earlier  period. 
In  sciatica  the  trunk  of  the  sciatic  nerve  itself  is  usually  tender.  Pressure 
upon  the  pelvis,  such  that  the  surfaces  of  the  sacro-iliac  joint  are  crowded  to- 
gether, increases  the  pain  of  sacro-iliac  disease,  but  has  no  influence  of  this 
kind  in  sciatica.  Careful  palpation  over  the  joint  posteriorly  and  per  rectum 
should  never  be  omitted  in  cases  of  long-continued  sciatica.  From  tuberculosis 
of  the  hip-joint,  sacro-iliac  disease  is  to  be  differentiated  from  the  following 
observations:  The  deformity  of  the  spine  and  the  abnormal  position  of  the 
pelvis  disapy)ear  in  sacro-iliac  disease  when  the  patient  lies  down,  or  may  be 
made  to  disap})ear  by  j)lacing  him  in  a  suitable  posture.  There  is  no  limitation 
of  motion  in  the  hip-joint,  this  consideration  alone  being  sufficient  in  most 
instances  to  exclude  tul)erculous  coxitis.  After  a  tuberculous  abscess  has  formed, 
the  diagnosis  may  be  rendered  very  simple,  though  in  some  cases  it  will  be 
necessary  to  exclude  other  causes  of  suppuration  connected  with  the  bony  pelvis. 
These  will  l)e  considered  in  another  place.  In  doubtful  cases  the  X-rays  may 
aid  in  the  diagnosis,  if  the  disease  is  far  advanced. 
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Syphilis  of  the  Bones  of  the  Pelvis 

Syphilitic  Osteitis  and  Periostitis  of  the  Pelvic  Bones. — Syphilitic  inflam- 
mation of  the  pelvic  bones  is  one  of  the  rarer  localizations  of  the  disease.     It  is 
characterized  here  as  elsewhere,  bv  an  infiltration  of  the  bony  structure  with 
gummatous   material   and  by   an  inflammation,   partly  formative   and   partly 
destructive.     The  symptoms  of  syphilitic  inflammation  of  bone  are  present — 
namely,  pain  and  moderate  tenderness.     The  pain,  however,  is  much  less  severe 
than  is  commonly  observed  in  the  frequent  syphilitic  inflammations  of  the  long 
bones,  notably  of  the  tibia.     In  the  presence  of  other  syphilitic  manifestations, 
the  formation  of  gummata  connected  with  the  pelvis,  with  an  accompanying 
swelling,  is  usually  easy  to  recognize  and  to  interpret.     In  the  absence,  how- 
ever, of  other  active  lesions,  or  of  a  history  of  syphilis,  the  diagnosis  is  fre- 
quently diflScult.     If  the  process  occurs  in  a  superficial  part  of  the  pelvis,  and 
a  palpable  tumor  is  formed,  the  diagnosis  of  a  true  new  growth  is  often  made. 
One  of  the  favorite  ^tcs  for  syphilitic  inflammations  of  the  pelvic  bones  is 
along  the  crest  of  the  ilium.    The  signs  are,  thickening  of  the  bone,  the  forma- 
tion of  a  somewhat  cylindrical  enlargement,  of  a  slowly  progressive  character. 
When  the  syphilitic  process,  wherever  situated,  eventuates  in  softening  and 
the  formation  of  a  gummatous  abscess,  the  characteristic  appearances  observed, 
after  incision,  or  after  spontaneous  ulceration,  are  those  of  broken-down  gum- 
mata, easily  recognized  by  the  experienced  eye.     (See  Syphilis.) 

Diagnosis  of  the  Origins  of  Abscesses  which  Approach  the  Surface 
IN  the  Vicinity  of  the  Pelvis 

As  already  mentioned,  the  tuberculous,  or  other  abscesses,  associated  with 
disease  of  the  sacro-iliac  joint  may  approach  the  surface  above  the  crest  of  the 
ilium  and  in  close  juxtaposition  to  the  up|)er  limit  of  the  sacro-iliac  joint,  or, 
on  the  other  hand,  they  may  burrow  beneath  the  muscular  layers  and  appear 
in  the  buttock,  or  in  the  gluteal  furrow,  or  even  farther  down  ui)on  the  posterior 
j^nrface  of  the  thigh.  When  the  abscess  burrows  in  a  forward  direction^  it 
may  be  palpable  as  a  fluctuating  swelling  per  rectum  and  may  reach  the  sur- 
face in  the  gluteal  furrow,  having  escaped  from  the  pelvis  through  the  sacro- 
sciatic  notch,  or,  on  the  other  hand,  may  make  its  way  into  the  iscliiorectal 
f**ssa  and  present  upon  the  surface  of  the  buttock  like  an  ordinary  ischiorectal 
aWess.  Those  intrapelvic  abscesses  which  follow  the  course  of  the  iliacus 
muscle  may  present  in  the  fold  of  the  groin,  just  below  Pouj)art's  ligament, 
^here  the  iliacus  muscle  passes  from  the  pelvis  down  into  the  thigh.  In  other 
cases,  these  abscesses  approach  the  surface  lower  down,  and  then  the  belly  of 
the  sartorius  muscle  forms  a  barrier,  such  that  the  abscess  approaches  the 
Mirfaee  at  some  point  either  just  internal  to  or  just  outside  of  the  course  of  this 
muscle.    It  is  to  be  borne  in  mind,  that  not  only  those  abscesses  following  the 
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course  of  tlie  iliaciis  tendon,  but  also  psoas  abscesses  may  invade  and  second- 
arily infect  the  hip-joint. 

Abscesses  originating  in  tuberculous  caries,  or  acute  osteomyelitis  of  the 
dorsal  and  lumbar  vertebra*,  follow  the  course  of  the  psoas  muscle,  so  that  when 
they  approach  the  surface  in  the  thigh,  it  is  at  a  point  considerably  internal  to 
those  following  the  course  of  the  iliacus  muscle,  as  already  descril)ed.  The 
typical  |X)sition  for  a  psoas  abscess,  which  ap|iears  l)elow  Poupart's  ligament, 
is  somewhere  not  far  from  the  mid-line  of  Scarpa's  triangle.  A  psoas  abscess 
may  also  form  a  fluctuating  swelling  al)ove  Poupart's  ligament  and,  as  else- 
where descril)ed  in  this  book,  it  may  then  be  possible  by  pressure,  first  above 
Poupart's  ligament  and  then  below,  to  appreciate  a  sense  of  fluctuation,  accord- 
ing as  the  tension  of  the  pus  is  increased  in  the  intra-  or  extra-abdominal  portion 
of  the  sac.     (See  Diseases  of  the  Abdomen.) 

There  remain  a  number  of  conditions  under  which  large  collections  of  pus 
occur  in  the  iliac  fossa,  and  the  lower  lateral  quadrants  of  the  abdomen.  Many 
of  these  abscesses  are  associated  with  special  lesions,  which  give  their  owti 
symptoms,  as,  for  example,  inflammation  of  the  vermiform  appendix  and  the 
various  inflammations  resulting  in  abscesses  of  the  uterine  adnexa.  Such  col- 
lections may  also  arise  from  the  kidney,  notably  in  cases  of  tuberculosis  of  that 
organ,  or  from  other  retroperitoneal  organs  or  structures.  The  diagnosis  of 
these  conditions  may  often  be  made  from  concomitant  signs  and  symptoms, 
referable  to  such  organs.  In  other  cases,  however,  no  diagnosis  will  be  made 
until  the  abscess  is  incised  and  its  origin  sought  for,  by  palpation  of  the  cavity, 
or  the  introduction  of  suitable  exploring  instruments. 

Aneurisms  of  the  Groin 

Under  this  head  are  ordinarily  included  aneurisms  forming  upon  the 
external  iliac,  or  the  common  femoral  artery,  and  the  two  main  branches  of 
the  common  femoral — namely,  the  superficial  femoral  and  the  profunda.  These 
aneurisms  are  grouped  together,  not  only  because  they  arise  in  the  same 
general  region  and  have  many  signs  and  symptoms  in  common,  but  also  their 
surgical  treatment  is  quite  similar. 

The  external  iliac  artery  begins  opposite  the  sacro-iliac  joint,  at  the  bi- 
furcation of  the  common  iliac.  It  lies  upon  the  inner  margin  of  the  psoas 
muscle,  is  covered  by  peritoneum,  and  passes  to  the  middle  of  Poupart's 
ligament.  Below  this  point  it  is  known  as  the  femoral  artery.  The  vein 
lies  to  its  inner  side.  The  common  femoral  divides  into  its  two  branches, 
the  superficial  femoral  and  the  profunda,  at  a  distance  of  one  or  two  inches 
below  Poupart's  ligament  in  Scarpa's  triangle.  Traumatic  aneurisms  of 
the  external  iliac  and  common  femoral  arteries  are  extremely  rare,  the  rea- 
son being  that  while  wounds  of  these  vessels  are  fairly  frequent,  an  aneu- 
rism has  seldom  time  to  form,  since  the  injured  individuals  usually  bleed  to 
death. 


Tlie  sponfaneous  aiK  uttsms  of  the  groin  have  for  their  caiisation,  degen- 

eratifiti  of  the  arterial  wulL  produced  hy  syphilis^  alcoholism,  nephritic,  p<i8- 

siWy  also  by  the  constitutional  distiirhancea  aoconipanyiug  chronic  gout  and 

rhemnatisni,  which  produce  arteriosclerosia.     Chronic  alcohnlism  iiiidvjiihtcdly 

eauseB  arteriosclerosis  in  [K'Tsods  not  yet  advanced  in  years  and  thus  favura  the 

ocmrrence  of  aneurism*     In  a  certain  proportion  of  case^,  trauiimlisin,  whether 

from  hlows  or  falls,  or  from  a  sndden  slret(*!iinf]^  n{  the  arterial  tnhoj  precedes 

tlit*  formation  of  the  aneuriam.     Of  the  aneurisms  in  tlds  region  the  hirf!;est 

ntmilicr  originate  in  the  conmion  femoral,  next  in  the  external  iliae^  and  lastly 

in  thi*  liranehes  of  the  femoral  close  to  their  origin.'^,  anenrii^ma  of  the  internal 

ilinc  artery  being  extremely  rare.     The  disease  affects  men  nuirh  more  often 

tlmn  women  in  the  pro|Mirtinn  of  ahuost  20  to  1.     The  aiieurisnial  tuitiors  are 

usually  not  very  large.     They  may  he  as  lurge  as  a  hen's  egg,  occasionally  as 

lirge  a«  a  goose  egg,   sehlfno  very   much  hirsrer.      Aneurisms   situated   helow 

Ponpart^s  ligament  arc  nsually  glohidar  in  shape.     Wlien  tlicy   form   ahove 

PGiipart*s  ligament  in  the  iliac  fossa,  they  vary  in  shafie  and  may  be  either 

Fpindle-shaped  or  globular.     The  aneurisms  of  the  snperiieial  femoral  commonly 

have  a  spindlelike  forui. 

Symptoms  and  Diagpiosia  of  Aneurisms  of  the  Groin. —  Following  some  injury, 
or  a  muscular  strain  of  the  groin,  but  in  the  majority  of  cases  without  any  such 


-Ankuiuaic  of  the  rtMORAi.  AaiKav.      Acute  endocarditis^.     Gangrene  ul  the  Ujol  and  h%. 
(New  York  Hospital,  ^prvice  of  I>r.  Ck>iincr) 


lufiturj',  the  patient  may  notice,  as  the  first  synijitoni,  a  sharp  pain  referred 
to  the  affected  region.  In  other  eases  no  pain  will  l>e  present,  but  simply  the 
fortastion  of  a  small  tumor  eonnected  with  the  artery,  which,  however,  increases 
nthf-r  rapidly  in  size*  The  ordinary  syniptonis  of  aneurism  are  present — i.  e., 
exjiansile  ymlsati^m  and  bruit.  If  it  is  possible  to  comprt^ss  the  artery  betwet^n 
the  aneurism  and  the  heart,  pidsatit>n  in  the  sac  will  cease  and  the  aneurism 
mty  diminish  somewhat  in  size.     Pressure  symptoms  are  sometimes  producedj 
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edema  of  the  extremity  from  pressure  upon  tlie  vein,  sometimes  neuralgic  pain 
from  pressure  upon  the  nerve  trunks.  Here,  as  elsewhere,  aneurisms  tend  to 
invade  and  cause  absorption  of  surrounding  structures.  Thus,  absorption  of 
some  portion  of  the  pelvic  bones  pressed  upon  by  the  aneurism  may  take  place, 
or  interference  with  the  functions  of  the  hip-joint.  After  a  certain  time  the 
aneurism  may  rupture  either  internally  into  the  abdominal  cavity,  or  l)eneatli 
the  peritcmeum,  or  in  the  intermuscular  j)lanes  of  the  thigh,  or  in  the  sul>- 
cutaneous  tissues,  with  the  production  of  a  tumor,  or  with  widespread  in- 
filtration with  blood.  The  aneurism  may  cause  pressure  ulceration  of  the 
overlying  skin  and  rupture  externally,  with  a  fatal  residt.  If  the  rupture  is 
small,  bleeding  may  at  first  be  moderate  and  may  cease  by  clotting;  but  the 
hemorrhage  will  recur,  and  sooner  or  later  cause  death.  Infection  of  the 
aneurismal  sac  may  occur  and  1x3  followed  by  suppuration,  sometimes  by 
gangrene  of  the  limb  from  pressure,  or  death  from  hemorrhage.  In  inquiring 
into  the  history  of  an  aneurism,  it  is  important  to  disc*over  where  the  original 
tumor  formed  and  thus  the  origin  of  the  aneurism.  This  knowledge  is  an  im- 
portant aid  in  deciding  as  to  the  site  and  sometimes  the  method  of  operative 
treatment.  There  is  very  little  tendency  on  the  part  of  aneurisms  of  the  iliac 
and  femoral  arteries  to  undergo  spontaneous  cure.  The  tendency  is  toward 
increase  in  size  and  final  rupture.  I  have  seen  a  numl)er  of  cases  in  which  the 
aneurism  ruptured  into  the  tissues  of  the  thigh  and  in  every  one  wdth  a  fatal 
result,  either  from  gangrene  of  the  extremity  or  from  hemorrhage.  As  has 
been  mentioned  when  discussing  aneurisms  in  general,  a  mistaken  diagnosis 
is  by  no  means  rare.  If  the  aneurism  is  inflamed  and  about  to  rupture,  it  may 
present  the  a])|x^arance  of  an  ordinary  abscess,  and  if  the  sac  is  thickened  or 
partly  filled  with  clots,  the  characteristic  signs  of  aneurism  may  be  absent,  or 
hard  to  a])preciate.  Such  aneurisms  have  rei)eatedly  been  incised  under  a 
mistaken  diagnosis,  with  a  fatal  result. 

Aneurisms  of  the  Buttock 

The  internal  iliac  artery  gives  off  anterior  and  posterior  branches;  the 
largest  branch  of  its  posterior  division  is  the  gluteal  artery y  which  emerges  from 
the  pelvis  through  the  upper  part  of  the  greater  sacro-sciatic  foramen.  The 
artery  soon  after  it  emerges,  divides  into  superficial  and  deep  branches;  the 
superficial  branch  })asses  l)etween  the  gluteus  maximus  and  medius  muscles  in 
an  outward  direction.  The  deep  branches  run  between  the  gluteus  medius  and 
minimus.  The  anterior  divisirm  of  the  internal  iliac  gives  off  the  sciatic  artery, 
which  emerges  from  the  pelvis,  through  the  lower  portion  of  the  greater  sacro- 
sciatic  foramen,  along  with  the  great  sciatic  nerve.  The  artery  follows  the 
nerve  downward  for  a  short  distance  and  gives  off  lateral  branches  which  are 
distributed  to  the  structures  in  the  vicinity.  Aneurisms  may  develop  upon 
either  the  rjlufral  or  the  ,9riatir  arteries.  A  very  large  proportion  of  them  are 
of  traumatic  origin.     In  the  snudl  group,  which  appears  to  be  spontaneous,  the 
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same  predisposing  causes  exist  as  result  in  aneurisms  elsewhere.     In  many  of 
the  traumatic  cases  following  stab  or  punctured  wounds  of  the  gluteal  region, 
the  condition  produced  is  rather  that  of  primary  arterial  hematoma  than  that 
of  aneurism  in  the  stricter  sense.     In  this  group  of  cases,  following  a  narrow 
through  deep  wound  of  the  buttock,  there  will  be  in  some,  severe  external 
hemorrhage,  which  will  at  once  lead  to  a  suspicion  of  a  wound  of  a  large  arterial 
tnmk.     In  others,  the  external  blecHling  may  be  slight  from  the  first,  or,  if  at 
first  profuse,  it  will  soon  cease.     In  these  cases  there  will  develop,  usually  quite 
rapidly,  a  tumor  in  the  gluteal  region,  sometimes  of  cimsiderable  size,  which 
increases  from  day  to  day.     If  the  wound  of  the  artery  was  incomplete,  the 
tumor  will  show,  upon  auscultation,  the  presence  of  a  whirring  murmur,  syn- 
chronous with  the  arterial  pulse.    The  treatment  of  these  cases  is  broad  incision, 
evacuation  of  the  clots,  and  control  of  the  arterial  hemorrhage  by  ligature.     An 
arterial  hematoma  has  been  observed  following  injuries  of  the  perineum,  such 
a?  <xvur  from  impalement.    The  condition  has  been  sufficiently  described  under 
injuries  of  the  perineum. 

As  to  the  diagnosis  in  general  of  aneurisms  of  the  buttock,  it  may  be  said, 
that  after  any  severe  injury  to  this  region,  whether  accompanied  by  an  open 
wound  or  not,  in  which  a  considerable  tumor  soon  develops,  the  surgeon  should 
always  think  of  the  possibility  of  aneurism.  In  the  cases  which  follow  sub- 
cutaneous injuries  or  open  wounds,  the  appearance  of  aneurism  is  not  always 
immediate.  The  development  of  the  tumor  to  appreciable  size  may  require  a 
number  of  weeks. 

Symptoms  of  Gluteal  Aneurism. — In  addition  to  the  formation  of  a  tumor, 
fain  is  a  prominent  symptom.  Pain  occurs  in  the  distribution  of  sciatic  nerve 
chiefly,  and  may,  therefore,  be  felt  in  the  back  of  the  thigh,  leg,  or  foot,  or,  when 
other  nenes  are  compressed,  in  the  pelvis,  or  in  the  perineum.  The  diagnosis 
of  sciatica  is  sometimes  made.  The  sac  of  a  gluteal  aneurism  seldom  reaches 
a  very  large  size  before  rupture  occurs  into  the  tissues  of  the  buttock.  In  other 
cases  a  very  considerable  tumor  has  been  slowly  formed,  as  large  as  an  orange, 
or  even  as  a  child's  head.  While  in  general  the  signs  of  aneurism  are  perfectly 
distinct,  the  condition  has  been  mistaken  for  an  abscess,  for  sarcoma  of  the 
buttock,  or  of  the  pelvis.  The  differential  diagnosis  is  to  be  made  by  the  use 
of  an  aspirating  needle,  by  the  history,  by  the  absence  of  an  irregular  knobby 
contour,  such  as  is  observed  in  sarcomata  of  this  region;  and  by  rectal  examina- 
tion, in  the  search  for  evidences  of  disease  of  the  pelvic  bones,  or  other  lesions. 
The  absence  of  the  constitutional  symptoms  of  sepsis  should  enable  the  surgeon 
to  avoid  mistaking  an  aneurism  for  an  acute  abscess.  In  malignant  tumors  of 
the  l)one  it  is  often  possible,  upon  palpation,  to  detect  the  actual  enlargement 
of  the  l)one  and  sometimes  the  peculiar  parchmentlike  crackling  felt  when 
pressure  is  made  upon  the  thin  layer  of  bone  which  may  cover  a  central  sarcoma. 
In  such  a  case  the  X-rays  would  aid  in  the  diagnosis.  The  differential  diagnosis 
l>f'tween  aneurisms  of  the  gluteal  and  sciatic  arteries  can  scarcely  be  niade 
unless  the  aneurismal  tumor  is  very  small.     In  the  latter  case  an  aneurism  of 
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fi^equenU  Wliile  these  tumors  do  not  differ  in  tlieir  characters  frnni  siiiiihir 
ftimors  elsewhere,  there  are  a  few  s|ieeial  data  which  may  here  be  iiientioiied. 
Tbe  special  characters  of  the  tumors  of  the  pelvic  bones  are  as  follows:  The 
fiKromata  and  t-rue  hcaw  tumors  are  benigii,  althongli  with  t!ie  former,  cfimhina- 
tiotia  with  sareomu  may  c>eeiir.  The  tihrtHiiata  occur  most  often  in  women  and 
their  favorite  site  is  the  vicinity  of  the  anterior  isnpc»rior  spine  uf  the  ilium, 
whence  they  may  grow^  ontwardly  or  backward  iiitu  the  iliac  fossa.  They 
ileineloji  usually  frcmi  the  c<»nnecrive  ti^sgnes  or  from  the  periostemn  of  tlie  bone. 
They  are  ns^ually  smo^ith,  Imrd,  ronnded  tnmorft,  oceasionaUy  s*ift,  and  in  them 
nitiiaiiiatous  as  well  as  9iii*eonnitnns  ilegeneration  nn\v  take  place. 


FlO.  ¥k — Bajuxma  or  tile  Ilium.     (New  York  tln^pllal,  service  of  Dr,  Frmik  Hartley.) 

The  favorite  site  of  the  (hslcofttaia  ami  oi  rhe  *'ftiitotidroma(a  is  the  ilitmi, 
aemr  the  saero-iliac  joint ;  whence  the  tnnmrs  nsnally  grow  forward.     The  osteo- 
matt  are  shnvly  growling  tnmors  of  a  generally  nnmdcd  contonr,  thongh  often 
with  a  knobby  and  nneven  snrface^  and  of  bony  hardness.     The  same  is  trne  of 
the  enchondromata,  except  that  the  latter,  after  they  have  existed  for  a  consid- 
i*rable  time,  may  form  metasinsi'S  in  different  parts  of  the  body.     The  differen- 
tial diitgufjsis  lietween  bony  and  pnrely  cartilat^innns  tnniors  can  he  made  with 
iheolnte  I'ertainty,  if  the  tinnor  is  favorably  situated,  by  means  of  the  X-rays. 
Bony  ttunorfi  cast  definite  shadows   in   which   freqnently   the  strnctnre   and 
arnin|?ement  of  the  bony  lamella^  eoostitntina;  the  growth   ai^  plainly  shown 
upon  the  photographic  plate.     Cartilage,  on  the  other  liand,  casts  a  shadow  so 
faint  that  it  is  hardly  distingnisbable,  even  by  the  most  careful  technic     This 
difference  alone  is  sufficient  for  a  differential  diagnosis  if  tlie  tumor  contains 
\irmt  or  cartilage  exclusively.     Both  bony  and  cartilaginous  timiors  may  be 
•-JitarT  or  multiple.     Combinations  of  cartilage  and  l>one  may  occur  in  the 
!-Aine  growth.     Bony  and  cartilaginous  tumors  may,  so  long  as  they  remain 
family  give  few  or  no  symptoms.     If  they  attain  to  considerable  size,  they  may 
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prnfhiec  sviiiptoina  of  various  kinds  by  pressure  iiimui  nerve  trunks,  or  ii|i<»n 
intra|x^lvie  organs.  It  not  infrequently  lm]i|)tnis  that  bony  and  cnrtila|rinoii8 
tumors  are  observed  in  several  situations  of  the  body  at  the  same  time;  so  that 
if  a  woman  wlin  is  pre^^nant  exhibits  ex*»stHses  of  t!ie  ]on«^  bones  or  elsewhere,  it 
is  always  wise  to  niitke  an  inlrajK^lvic  exaiiHiiatinu  for  tlie  purpKse  of  exeluding 
bony  outgrowths  into  the  interior  of  tlie  luOvis,  wtnt-lt  miiilit  seriously  interfew 
with  delivery.  This  will  be  eK|K*ei;illy  true  when,  as  soinelintrs  happ'iis,  thew 
tunu^rs  grifvv  frf>in  the  jnisterior  siirt'iiee  of  the  puliie  Ixiue  or  frmii  ibe  ischium. 

Sarcoma. — Sareoma  may  develop  fn^in  tlu^  pt-riosteum,  itr  from  tbe  nuMlulbi 
of  tlie  lx>nes.  All  the  different  varieMes  of  sarennui  may  devehtp  in  e<>nneetit*n 
with  the  pelvis,  as  well  alone,  as  in  eondiination  witli  bt»ny  tnuiors,  tilimma  iiod 
myxonui.  The  (leriosteal  sareomata  of  the  jwdvis  are  frequently  less  malignant 
fonns  and  may  remain  eovered  by  a  fibrous  eapsule  for  a  long  time,  and  when 
aecessible  may  he  rcntoved  witli  a  fair  degree  of  ease  and  some  Iiofx^  of  enre. 
Those  growing  in  the  intt^rior  of  the  hone  are  often  very  vasetdiir  tninors  of 
rapid  growl h:,  whirh  s(H*n  eause  destru(*fion  ami  perforation  <tf  their  bony 
covering  and  may  exhibit  ]ndsation  iind  even  a  nnirmun  They  are  often  mis- 
taken tV>r  aurnrisms,  notably  wlien  they  grow  into  the  interior  of  the  |X'lvis. 

These  tumors  may  develop  at  any  period  of  life,  and  in  general  their  history 
resenddes  that  trf  other  sarcomata.  The  eonrse  of  the  disease  is  sh>vv,  or  rapid, 
aeeording  to  the  eharaeter  of  the  imlividnal  tumor.  .Metastases  occur  as  in 
other  sarcomata,  notaldy  in  the  lungs.  As  to  the  physieal  characters  of  the 
tumors  themselves,  I  liave  very  little  to  add  to  what  has  lieen  stated  under 
tumors  in  general.  When  accessible  to  palpatirm  I  hey  form  rounded,  sometimes 
knobby  growths,  sometimes  hard,  sometimes  soft,  suggesting  fluetjiation,  and 
sometimes  of  imeven  consistenee.  If  the  tumor  causes  expansinn  of  tlie  b^ine, 
parehmentHke  crackling  may  l^e  distinguislu'd  over  its  surface  with  thi*  tingers, 
Tbe  X-rays  are  a  valuable  aid  in  the  diagnosis.  Secondary  tumors  frequently 
form  in  the  vicinity,  and  if  the  growth  a{>proaehes  the  skin  siadi  nothdes  may 
be  felt  in  the  muscles,  in  the  snU^utaneons  tissues^  or  in  the  skin.  It  occasionally 
happens  that  the  tumor  perforates  the  skin  witli  ulc(*i"ationj  hemorrhage,  etc. 
Depending  upon  their  situation,  these  tumors  may  grow  to  a  consiflcrable  size 
befoi-e  lliey  are  discovered,  or,  on  the  other  hand,  if  so  situated  that  they  press 
upon  the  nerve  trunks  of  the  lumbar  or  sacral  plexuses,  pain  will  l>e  an  early 
symptom,  wliieli  sh nv!y  or  rapidly  grows  worse  and  inv^dves  larger  areas  of 
distribution  of  sensory  nerves.  The  pain  is  referred  to  the  distribution  of  the 
affected  nerves  and  thus  may  lie  felt  in  the  back,  in  the  gr<dn,  in  tbe  |»f*rinenm, 
down  the  tldgh,  or  in  the  leg  am!  foot.  The  ]tain  will  often  at  tirst  be  mistaken 
for  seiatira,  and  it  is  notf*w^ortby  that  ihr  ajhSfi  of  ihp  pnltt  in  mftlifpitinf  iinntH'H 
of  the  pHris  ntnif  hv  afisolitfrJ}f  sitdffrji,  thus  tending  to  a  false  diapiosis  at  the 
start.  In  addition  to  the  pain,  there  uiav  follow  palsies  of  grou|>s  of  mnstdes 
and,  finally,  disturbances  of  the  fnnetJon  of  the  iitarlder  and  rectum,  wliieh  soon 
destroy  life.  The  pain  in  many  cases  is  at)  unbearable  that  these  patients  early 
acquire  the  morphin  habit. 
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C^Btie  Tumors  in  the  Cavity  of  the  Pelvis. — Ihv  timiors  wlik-h  occur  in  the 
flive  tissues  of  the  iut(.^rior  nf  the  pt'lvis  are  chiefly  those  cystic  tumors 
ruTriiig  in  frout  of  the  saenuii  inn\  iK'lieveil  to  originate  in  n  persistent  reuniant 
ie  CMnnt*ction  hetween  the  epithelial  Ihiiiig  of  tfie  ineflullary  vimul  ninl  the 
inal  ^it,  alrertily  deseriLieil  under  the  head  uf  sacroeoccvgejil  tumors   (see 
Stiine),  or  tbey  are  eehinoeoceus  cysts. 

£eliiii<K*<HH*us  I'V^ia  of  the  jielvis  occur  <)(*eiisiou]dly  in  those  cnuntries  vliere 
flisc^asi-  iti  cnileniie,  Tliey  nuiy  m-eiir  within  the  pelvis,  in  the  sctft  piirts 
|eurrr»tmiliTi^  the  pelvis,  or  in  the  i)elvic  hones.  As  is  the  case  with  eehinococcua 
cysts  Hiscwliere  situated,  the  tumors  are  of  a  slow  growth.  In  geuernl,  the 
lo&is  made  hefr>re  o|>eration  is  scarcely  likely  to  he  neiirer  I  lie  trulh  than 
(involved  in  the  assuioptiun  that  a  cyslie  tumor  nf  some  sort  is  luvscnt.  When 
the  growth  originates  in  the  l>one  the  signs  and  symptoms  would  closely  reseTuhlc 
a  dcywly  growing  central  sarcoma.  A  certain  diagnosis  is  euly  likely  tu  he 
]iii4e  at  the  time  of  ojx^ration,  or  up>n  aspiration  of  tlio  fluid  contents  of  the 
CTsts  with  the  recognition  of  the  hw»klets. 

The  prognosis  of  eehinociK'cns  of  tlic  pelvis  dej>ends  upon  whether  the  dis- 
ease drigiuates  in  the  soft  parts  and  in  a  position  aeeessihle  to  the  knife,  or  in 
iW  bunes-  If  the  tumor  is  readilv  accessiljle,  even  tli(>ui!:h  it  lie  in  the  lesser 
prl?ic  cavity,  the  prognosis  for  cure  is  good.  If  it  originates  iu  the  hone,  the 
pTf^osis  is  much  less  favorahle.  Tlie  conditions  for  a  radical  eure  hy  opera- 
tioD  ID  this  latter  case  arc  nsiudly  difheult. 

As  already  noted,  the  diagnosis  of  pelvic  tumors  attached  to  or  involving  the 
Ime  roay  be  greatly  assisted  by  means  of  tlie  X-rays.  The  h<my  clcstruction 
prochieed  by  sarcomata  may  he  very  perfectly  shown  hy  a  good  X-ray  picture* 
h  ih«  case  of  the  bony  and  cartilaginous  tumors  growing  from  the  ilitini,  near 
the  acro-iliae  joint,  forward  into  the  i>elvie  cavity  (their  favorite  mode  of 
pw<^h),  the  X-ray  diagnosis  is  not  so  satisfactory.  The  tumor  is  too  far  away 
fn>in  the  plate  to  cast  a  definite  shadow.  In  tlie  cases  which  involve  the  anterior 
jwrtion  of  the  pelvic  ring,  the  diagnosis  of  the  tumor  hy  ordinary  methods  of 
pilporion  is  usually  possihle.  It  will  be  greatly  assisted  hy  the  X-rays.  In 
iddition  to  the  differences  already  noted  hetween  Iwrny  tumors  and  those  eom- 
fstmd  of  cartilage,  it  is  to  he  home  in  nn*nd  that  while  the  cartilaginous  tumors 
ia  their  early  stages  remain  hard  witli  a  knohhy,  uneven  surface,  later  they 
may  degenerate  s<i  that  harder  and  sipfter  areas  may  alternate  upon  the  surface 
of  the  ttnnor.  The  diflferentia!  diagnosis  hetwx^en  the  various  forms  of  j^elvic 
tsmor^  aneurisms,  hernias  tliriuigh  the  sacn>sciatic  foraiuen,  ahscc^sses  which 
point  here,  or  eehinoecK>ens  cysts  which  nuike  their  way  out  of  the  ]ielvis  through 
das  outlet  and  their  various  characters,  will  l»e  found  sufticientlj  deaeriV^d 
mnW  proper  headings,  and  I  d^i  !iot  feel  that  a  further  iliscussion  of  these 
eoDditions  la  ealleil  for  in  this  jilace. 
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CHAPTER    VII 
CONGENITAL  DEFECTS  AND  INJURIES  OF  THE  SHOULDER  AND  ViaNITY 

CONGENITAL  DEFECTS  OF  THE   SHOULDER  REGION 

Congenital  Defects  of  the  Clavicle. — Congenital  defects  of  the  clavicle,  either 
unilateral  or,  more  commonly,  bilateral,  are  very  rare.  The  clavicle  may  be 
entirely  absent  on  one  or  both  sides,  or  the  defect  may  be  confined  to  one  or 
both  ends  of  the  bone,  a  central  rudiment  being  formed.  The  diagnosis  of  the 
condition  offers  no  difficulties,  on  palpation  the  collar  bone  is  foimd  absent. 
The  deformity  produced  is  often  very  slight,  since  the  muscles  in  the  vicinity 
of  the  shoulder-joint  and  in  the  neck,  tend  to  hold  up  the  shoulder-blade  and 
humerus.  Some  falling  of  the  shoulder,  however,  is  commonly  present  In 
bilateral  cases  the  mobility  of  the  upper  extremity  is  greatly  increased,  so  that, 
for  example,  the  inner  surfaces  of  the  upper  arms  may  be  brought  into  contract 
in  front  of  the  sternum. 

Congenital  Elevation  of  the  Scapula — Sprengel's  Deformity. — Congenital 
elevation  of  one  or  both  scapula*  is  a  deformity  of  not  very  rare  occurrence. 
The  moat  complete  collection  of  data  in  regard  to  this  topic  have  been  accumu- 
lated and  embodied  in  a  short  monograph  by  A.  E.  Horwitz,  printed  in  the 
American  Journal  of  Orthopedic  Surgery,  November,  1908.  Horwitz  was  able 
to  collect  120  cases  from  the  literature,  to  which  he  added  16  unpublished 
cases.  The  deformity  is  usually  unilateral  in  the  proportion  of  about  10  to  1. 
The  most  marked  and  evident  sign  of  the  condition  is  an  abnormally  high 
position  of  the  bone.  In  addition,  the  bone  of  the  affected  side  varies  from  its 
fellow  in  shape.  There  is  a  diminution  in  the  vertical  diameter  of  the  bone 
and  an  increase  in  its  horizontal  diameter.  The  scapula,  in  this  resjx^ct,  retains 
the  shape  observed  in  the  fetus  and  approaches  that  which  is  normal  in  some 
of  the  quadrupeds.  In  a  certain  proportion  of  the  observed  cases  there  is  a 
bending  forward  of  the  supraspinous  portion  of  the  body  of  the  bone.  In 
addition,  there  is  quite  constantly  observed  a  prolongation  of  the  superior 
median  angle  of  the  scapula,  such  that  this  portion  of  the  bone  was  formerly, 
until  the  nature  of  the  deformity  came  to  be  understood,  frequently  mistaken 
for  an  exostosis.  In  about  twenty-five  per  cent  of  the  cases  this  prolongation 
extends  toward  the  median  line  of  the  back  and  is  attached  by  fibrous  tissue,  or 
cartilage,  or  bone  to  the  transverse  process  of  a  cervical  vertebra  (from  the 
fourth  to  the  seventh).  Associated  with  the  deformity  of  the  scapula  there  ia 
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freqtiently  oljserve<]  srotlosisy  wliicli  riiay  be  to  nue  or  tlie  otlier  side.     Peferts 

of  muscled  may  also  coexist,  the  moat  coiiiiuon  defect  bein^  a  weaktu'ss  or  im- 

ptrfeei  development  of  the  trapezius  muscle.     In  one  or  other  of  the  reix>rted 

cises  defects  have  been  observed  in  abnoi^t  all  of  the  muscles  attaclied  to  the 

icapola.     The  clacide  may  be  shorter  than  iniriiml,  or  longer  than  normal,  or 

malfcimied.     The  hitrtwnts  may  shuw  evident^es  of  arrest  of  development  in  that 

if  i^  iwit  as  long  as  ita  fellow,     Tn  a  eonsidernble  proportion  of  eases  other 

Tiital   defects  have  I>eeii  observed.      The  nutst  comiiifjn  of  these   are,   tm- 

eri  ilevelopnienl  of  one  side  of  the  face^  wry-neck,  chib-fcet,  and  asymmetry 

in  lite  lower  extremities  of  the  two  sides  of  the  body,  together  with  a  nnnil>er 

dC  otli^r  associated  e<mo;enital  deformities  in  is?nlated  cases.     The  defects  are 

apt  to  occur  iijion  the  snme  side  of  the  body  as  the  elevation  of  the  scapula. 

The  height  of  the  scapula  above  its  fellow  varies  in  different  cases  and  at 

different    ages.      During  childhood    the   difference   upon  the   two  sides   is,   of 

OEmrae,  less  than  in  adult  life.     Tlie  following  figures  are  given  by  llorwitz. 

At  the  age  of  1  to  5  years  the  average  elevation  was  3.4  cm.     The  minimum 

1,0  cm.     The  maximum  was  5,5  cm,     Betw*cen  the  ages  of  15  and  20 

years   tlie   average   height  was    5.8   cm.      The   miniuinm   was   2.5    cm.      The 

mmxintiim   was   12.0  em.      Tn   a   large   projxirtion   of  the  cases   observed   the 

■eapula  retained  its  infantile  shape  and  size  and  did  not  keep  up  in  growth 

with  the  nest  of  the  ImhIv.     The  scapula  may  or  uuiy  not  be  rotated  ut^on  a 

ttgittal  axis*     The  inferior  angle  of  die  bone  is  usually  roialcd  forward^  so  that 

it  ifi  farther  away  from  the  median  line  of  the  IxmIv  than  normal.     In  some 

cases  the  bone  is  also  rotated  upon  a  frontal  axis  so  that  it  flares  away  from  the 

haek.     The  degree  of  scoliosis  and  its  dir(^cti<m  appears  to  vary  independently 

of  tlie  deformity  of  the  scapula.     The  classification  of  the  different  types  of 

cased  is  thus  made  by  Ilorwitz:  "1.  Simple  elevation,  no  muscle  defect  or 

artienlation.     2.     Elevation  with  bony,  cartilaginous^  or  fibrous   attachment 

8.  £levation  with  muscle  defect/' 

Diagnosis. — ^While  in  general  the  condition  of  c<»ngeni!al  elevation  of  the 
seapTita  is  readily  diaguosticated  by  inspection  and  jmlpation,  it  must  be  dif* 
ferentiated  from  certain  oilier  conditions — namely,  ""  1,  Raeliitis,  2.  Osteo- 
malaeia.  3.  Badly  united  fractures  of  the  scapula.  4,  Paralysis,  5.  Severe 
scoliosis,  li.  Cervical  Pott's  disease  (in  bilateral  cases).  7.  Empyema.  8, 
Mtii^cle  contractures.'- — ^Horwitz. 

From  the  history  of  the  apiiearanee  of  the  deformity  in  early  infancy,  it  is 
usually  possible  to  differentiate  congenital  elevation  of  the  scapula  from  other 
CDiidirions.  An  important  p<unt  in  the  diagnosis  is  the  recognition,  either  by 
pal|:ial]ijii  or  by  an  X-ray  picture  of  the  infantile  sbajie  of  the  l)nne— namely, 
dial  il«  Tcrtical  diameter  is  diminished,  while  its  horizontal  diameter  is  in- 
erea9B<L  Further,  after  fractttres  of  the  bone,  tliere  will  have  lieen  a  history  of 
injury  to  tlje  shoulder.  In  the  elevation  of  the  scapula  caused  Ity  lalcral  curva- 
ture of  the  spine,  the  scapula  upf»n  the  convex  side  of  the  curve  will  always 
heelerated    Following  empyema^  the  entire  side  of  the  thorax  will  be  deformed, 
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there  will  l)e  a  scar  and  a  history  of  the  preceding  disease.  When  the  elevation 
is  due  to  jxiralysis  of  muscles  which  normally  hold  the  scapula  down,  the  con- 
dition will  usually  be  evident  from  ordinary  methods  of  examination.  When 
the  disease  is  bilateral  it  might  possibly  be  confounded  with  tuberculosis  of 
the  bodies  of  the  vertebrie.  The  pain  accompanying  disease  of  the  vertebne  will 
be  absent.  In  congenital  elevation  of  the  scapula  there  is  limitation  in  the 
motion  of  abduction  of  the  arm.  Such  is  not  the  case  with  disease  of  the  verte- 
bra*.    An  X-ray  examination  will  often  be  of  value  in  cases  of  doubt. 

Congenital  Dislocation  of  the  Shouldcr-joint. — A  true  congenital  dislocation 
of  the  shoulder-joint  due  to  imperfect  development  of  the  glenoid  cavity  of  the 
scapula,  or  of  the  head  of  the  humerus  or  both,  is  one  of  the  rarest  of  congenital 
deformities.  Even  in  the  few  cases  reported  the  actual  congenital  nature  of  the 
dislocation  is  almost  doubtful.  (Stimson.)  The  most  complete  report  of  the 
condition  was  made  in  1847  by  R.  W.  Smith.  He  observed  several  cases,  but 
only  two  appear  to  have  been  truly  congenital.  Both  occurred  in  hmatic  w^omen, 
and  upon  the  bodies  of  each  he  was  able  to  perform  an  autopsy  and  study  the 
anatomical  relations  of  the  parts.  One  was  a  double  subcoracoid  dislocation, 
the  other  a  double  subacromial  dislocation.  In  the  first  case  the  glenoid  cavity 
seemed  almost  absent  from  its  normal  situation,  but  a  cavity,  similar  to  the 
normal  one,  had  been  developed  upon  the  anterior  or  costal  surface  of  the 
scapula.  The  head  of  the  humerus  was  abnormal  in  size  and  shape.  The 
remainder  of  the  articulation  was  very  nearly  j^erfect.  Upon  the  opposite  side 
in  this  case  the  deformity  w^as  very  similar.  In  his  second  case,  a  double 
congenital  subacromial  dislocation,  a  glenoid  cavity  had  been  developed  upon 
the  external  surface  of  the  neck  of  the  scapula,  with  which  the  head  of  the 
humerus  articulated.  The  shoulder  of  the  opposite  side  presented  similar 
peculiarities. 

By  far  the  largest  number  of  cases  of  supposed  congenital  dislocations  are 
due  to  injury  to  the  shoulder  during  labor,  or  possibly  during  intra-uterine  life, 
or  are  due  to  paralyses  of  the  muscles  of  the  upper  extremity,  produced  by 
injuries  to  the  brachial  plexus  during  delivery,  either  by  the  pressure  of  the 
blade  of  the  obstetric  forceps,  or  by  improper  traction  upon  the  arm,  or  lateral 
flexion  of  the  neck. 

Dislocations  Produced  During  Dkijvery. — They  are  usually  dorsal  dis- 
locations, either  subacromial  or  subspinous.  Stimson  considers  that  these 
dislocations  are  probably  all  of  them  traumatic,  and  says :  "  My  reasons  for 
thinking  this  group  probably  traumatic  are  that  the  limitations  of  motion 
closely  resemble  those  of  the  same  traumatic  dislocation  in  adults,  and  that  the 
lx)nes,  as  shown  in  a  few  operations  and  in  the  radiographs  of  three  of  my 
cases,  differ  from  the  normal  only  in  being  smaller."  ^  In  a  certain  proportion 
of  tlu»se  cases  the  deformity  is  not  recognized  at  birth  and  in  some  the  advice 
of  a  surgeon  has  not  l)een  sought  until  the  children  were  several  years  old.     In 

»  Stimson,  "  Fractures  and  Dislocations,"  p.  612,  I^ea  Brothers,  1^)7. 
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nK>st  of  the  cases  attention  has  been  (Hrected  to  the  shoulder-joint  on  aeeonnt  of 
the  fact  that  the  child  did  not  move  the  affected  ann,  or  did  not  move  it  freely. 
Tiie  signs  and  symptoms  observed  have  been  as  follows:  The  motion  of 
the  sboiilder-joint  is  limited  in  all  directions.     The  head  of  the  bone  is  palpa- 
ble and  nsnally  visible  behind  the  acromion.     The  motions  of  outward  rotation 
and  adduction  are  very  nmch  restricted.     The  elbow  is  held  a  little  forward 
and  rotated  inward.     In  these  cases,  as  in  all  displacements  of  bone,  no  method 
of  diagnosis  is  so  accurate  as  the  taking  and  viewing  of  a  pair  of  stereoscopic 
pictures  of  the  part.     In  a  number  of  the  reported  cases  the  dislocation  has 
Wn  discovered  soon  after  birth,  since  attention  has  been  directed  to  the  shoul- 
der from  the  fact  that  the  child  cried  whenever  the  upper  extremity  was  moved. 
Paralytic  Dislocations. — In  another  group  of  cases,  sometimes  spoken 
of  as  congenital,  the  displacement  of  the  bone,  which  may  be  complete  or  par- 
tial, is  due  to  injuries  of  the  brachial  plexus  during  delivery  and  to  the  result- 
ing paralysis  of  the  muscles  about  the  shoulder,  such  that  the  humerus  loses  its 
noniial  support  and  its  head  is  held  in  the  glenoid  cavity  only  by  atmospheric 
pressure.     The  injury  is  produced  by  strong  lateral  flexion  of  the  neck  or  by 
downward  traction  upon  the  arm,  or  by  both.     From  the  weight  of  the  limb 
the  ligaments  of  the  shoulder-joint  become  relaxed,  until  finally  the  head  of 
the  bone  may  be  slipped  forward  or  backward  out  of  the  glenoid  cavity  by  slight 
degrees  of  violence.    The  paralysis  is  known  as  birth  paralysis,  or  as  obstetrical 
palsy,  or  by  the  name  of  the  two  men  who  independently  described  it,  Erb- 
Ihiehenne.     In  both  of  the  last  two  groups  the  fimctional  usefulness  of  the 
mtire  upper  extremity  is  often  seriously  impaired,  and  in  many  cases  the  bones 
do  not  develop  as  perfectly  as  upon  the  sound  side,  so  that  the  whole  extremity 
niay  rc*main  throughout  life  smaller  and  shorter  than  its  fellow.     The  diagnosis 
f>{  birth  palsies  is  described  under  injuries  of  the  brachial  plexus.     The  result- 
ing dislocation  is  nearly  always  backward,  though  it  may  be  downward  and 
fomard.    The  muscles  paralyzed  are  usually  the  deltoid,  the  spinati,  the  biceps, 
and  the  brachialis  anticus,  though  other  groups  of  muscles  may  also  be  para- 
lyzetl,  if  nerve  roots  other  than  the  fifth  and  sixth  cervical  are  injured.     In 
gf*neral,  the  diagnosis  of  these  conditions  is  plain  from  the  history  and  upon 
insjM'ftion  and  palpati(m.      In  cases  of  doubt   the  electrical   reactions  of  the 
nnij«<*lc»s  should  1x3  tested.     (See  also  Injuries  of  the  Brachial  Plexus.) 

INJURIES  OF  THE  SHOULDER  AND   SHOULDER  REGION 

Injuries  of  the  skin  and  subcutaneous  tissues  of  the  shoulder  are  common 
as  the  result  of  blow\s  and  falls.  Others  are  due  to  greater  degrees  of  violence, 
such  as  run-over  accidents  or  accidents  caused  by  moving  machinery.  Whether 
subcutaneous  or  open  wounds,  the  diagnosis  of  these  injuries  presents  no  special 
lifficulty.  The  muscles  surrounding  the  shoulder-joint  are  occasionally  rup- 
turcnl  by  muscular  effort  or  by  sudden  forcible  traction  upon  the  limb.  Such 
ruptures  affect  especially  the  deltoid  muscle  and  the  pectoralis  major;  occa- 
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sionally  the  long  tendon  of  the  biceps.  In  the  case  of  the  two  former  muscles 
the  rupture  is  rarely  complete.  The  injuries  are  to  be  recognized  by  pain  and 
t-enderness,  sometimes  by  notable  swelling  from  hemorrhage,  and  by  more  or  less 
complete  loss  of  function  of  the  injured  muscles.  In  case  the  rupture  involves 
a  considerable  portion  of  the  muscle,  a  groove  or  hiatus  may  be  palpable  in 
the  muscular  belly.  If  the  deltoid  muscle  is  ruptured  close  to  its  insertion  in 
the  humerus,  the  upf)er  portion  of  the  muscle  would  form  a  considerable  tumor, 
while  a  corresponding  hollow  would  be  observable  below.  Dislocation  of  the 
long  tendon  of  the  biceps  has  lx*en  described  as  the  result  of  muscular  violence. 
The  condition  has  never  l)een  verified  by  actual  dissection.  The  symptoms  of 
rupture  of  the  long  tendon  of  the  biceps  will  be  spoken  of  under  Injuries  of 
the  Arm. 

Some  of  the  cases  diagnosticated  as  myalgia,  or  muscular  rheumatism  about 
the  shoulder-joint,  in  which  the  chief  symptom  is  pain  when  the  muscles  are 
called  into  action,  or  which  may  be  spontaneous  pain  of  a  dull,  aching  character, 
are  unquestionably  due  to  partial  ruptures  of  tendinous  or  muscular  fibers,  due 
to  violent  muscular  efforts.  The  muscles  chiefly  affected  are  the  trapezius  and 
the  deltoid.  The  condition  may  follow  blows  or  falls  upon  the  shoulder  or  a 
single  sudden  violent  muscular  effort ;  or,  in  other  cases,  it  may  be  due  to  pro- 
longed and  very  severe  muscular  effort  of  a  character  to  which  the  individual 
is  not  accustomed.  Such  muscular  pain  may  not  be  recovered  from  for  several 
months. 

Injuries  of  the  Blood-vessels  of  the  Axilla. — Injuries  of  the  axillary  artery 
and  vein  may  be  open  or  subcutaneous  wounds.  A  considerable  proportion  of 
these  injuries  are  complicated  by  injuries  of  the  contents  of  the  thorax,  of  the 
great  vessels  at  the  root  of  the  neck,  of  the  thoracic  duct,  of  the  nerves  of  tlie 
brachial  jilexus,  or  by  dislocations  and  fractures  of  the  humerus. 

The  open  wounds  of  the  axillary  vessels  may  he  incised,  punctured,  or  gim- 
shot  wounds.  The  incised  wounds  are  produced  by  cuts  and  stabs  with  knives, 
daggers,  bayonets,  swords,  and  the  like.  In  such  cases  the  wound  may  divide  or 
open  the  axillary  artery,  or  the  vein,  or  both.  In  other  cases  not  the  main  arterial 
trunk,  but  one  of  its  branches,  the  subscapular  or  the  circumflex  artery,  for  ex- 
ample, may  he  divided.  Incised  or  stab  wounds  which  divide  or  widely  open 
the  axillary  artery  or  vein  are  attended  by  such  profuse  bleeding  that,  unless 
instant  surgical  aid  is  at  hand,  the  individual  bleeds  to  death  in  a  few  moments. 
If  direct  ])ressure  can  be  made  upon  the  bleeding  point  until  suitable  arrange- 
ments are  completed  for  the  formal  enlargement  of  the  wound  and  ligation  of 
the  bleeding  vessels,  the  patient's  life  may  be  saved. 

If  the  wound  of  the  artery  is  small,  a  mere  lateral  puncture,  for  example, 
or  if  one  of  the  arterial  branches  merely  is  divided,  and  if,  in  addition,  the 
woimd  in  the  soft  parts  be  very  narrow,  one  of  two  results  may  follow.  The 
amount  of  bleeding  may  be  small  and  may  be  stopped  by  the  pressure  exerted 
by  the  tension  of  the  surrounding  soft  parts.  This  result  will  very  rarely 
happen  in  the  axilla,  since  here  the  blood  has  abundant  opportunity  to  diffuse 
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it:*-lf  wMi'ly  through  fht*  e<jnmrtivi^-tissu*'  ]k|niH's,  I  mi^iili<»u  sik*li  a  ]K>s.sihilify 
bm?  U-trause  s|K)ntaiieoiis  cessation  u{  Uvvdm^  luis  httni  iibscrved  iiftrr  a  lateral 
|iitiM-1tire  of  fhe  axillary  artery  by  a  siijall-ealilxM'tH!  ritlr  hiilict.  (  Jhn'('urmnt'. ) 
Tb«*  second  rt'iSiilt  is  tliat  ini  arterial  lieiiiafoiiia  will  lit*  formed  in  the  nxilhi  of 
rarUhle  »izjp.  The  external  hleedinij  in  thesr  cases  may  he  trifliiiij:.  Thi??  eondi- 
lUm  will  U*  spoken  of  more  jU  h^ngth  nndi^r  Sid)entantH>ns  Injnries  of  I  he  Axil- 

\V%Mifi<Is  of  Iwith  artery  and  vein  wilK  if  h^ilh  trnnks  are  divided  or  widely 

iipentniy  atit]  if  the  external   w*miul   he  of  ennsideruhle  siz(%  end   |ir<ini|it!y   in 

Lffeafll   fmtti  hemorrhage.   Piinrtnretl   wounds  «if   Imth   artery   and   vein   may  1<^ 

fftJln^iUKl  eitlier  hy  tlje  fornuition  of  an   arterial   hematoma  of  trrenter  or  les3 

[•isp,  nr  l*y  the  snlKS4H|Hent  formation  of  an  arterin*venons  aneurism.     Hds  eim- 

Idition  hiii*  1  tvn  ohftf»rvc*d  in  re^cvnt  wars  a  nnndier  of  times  as  the  result  nf  ^tin- 

MTrmiicU  produced  hy  military  rifle  hnllets.     The  diagnosis  of  thesi-  several 

Eldttinns  pre^^ents,  as  a  rule,  no  dith<'ttUies.      Active   heiiuirrhage    is   readily 

|ft**^igrni2«Hl  by  any  one.     In  the  event  *»f  the  foruiatinn  of  a  henuilrinui  of  eon- 

Isitlerable   size  in   the  axilla   a   tlnrtnaling  swellinir  will   lie  slowly  or   ni|>idly 

i,  fsrnnerinies  U^neatii  the  deltoid,   in  other  eases  beneath  the   |nrtoraliti 

'imi^*U%  in  exeeptiiiual  enses  postcrinrly — that  is  {t\  say,  [nirlly  hcneitth  the 

[cfeltottl  ami  parlly  projecting  beyond  thr  |>nstcri<>r  hnrih'r  nf  that  muselc.     Ttie 

tumor  will  give  the  signs  of  fluctuation.     There  will,  however,  l»e  an  absence 

nf  f*xpiittsi]e  pulsation,  f»f  tlirifh  th<uigh  a  whirring  muruinr  nuiy  or  may  not 

be  prp«*tit.     In  addition,  if  the  axillary  artery  is  eoui|>let<dy  divided,  there  will 

\m  abifienee  nf  the  radial  pulse.     The  persistent  of  the  pulse  at  the  wrist  will 

miiaite  either  that  t!ie  main  vessel  is  Tuerely  ynnicttireil  nr  that  the  wi)uu*l  is  *>f 

4WatieU,  not  of  the  nuiin  trunk.      In  addition  tliei*e  will  he  present,  acciuHliug 

to  llil^  quantify  of  hi  nod  which   has  eseaijcd   into  the  surrouniliug  tissues,  lhe 

iyttipt'»nM,  m*jri*  or  less  marked,  nf  heuMirrhiip"  in  p^ii'^rah     Tlie  syuii'tuuis  «if 

ikfK'k^  if  present,  may  l>e  ile|Jt*ndetit  n|>nn  associated  injuries^  upon  fear,  f>r  such 

fjnuptoitii!  may  lie  very  nnirketl,  though  the  ittjury  consist  of  a  division  nf  ihe 

trtrry  nicrely. 

Open  Wounds  of  the  Shoulier  and  Axilla  Eesnltini:  from  Blunt  Violence.^ — 

rndiT  this  Itead  I  refer  to  such  injuries  as  are  |>ri Minced  when  the  slauilder  h 

run  over  by  the  wheel  of  a  heavy  vehicle,  a  trolley  (»ar,  a  locruiaitive,  (»r  the  like, 

i«  is  rni^hed  U^twc^n  the  flnnr  and  a  moving  elevator,  or  by  the  fall  id'  a  hi*avy 

hmm*     Injuries  of  this  ebaracler  are  rather  cmumon  in  the  City  fif  New  York 

imA  tre  often  st*<*n  in  the  larger  hospitals,  where  patients  with  varitais  forui.s 

«f  ierioas  aeei<lental   w<»unds   are  rec^dved   daily.      The   injury   to  the   vessels 

ill  tlie^  eia§es  is  often  merelv  a  jiart  of  a  comjionnd  comuiiimted  fracture  of  the 

ujjpifr  part  of  the  hnnicrus,  with  extensive  lacpratii>ns  nf  the  soft  jmrfs.      In 

VTtm*  of  tliese  cases  the  injury  to  the  axillary  vessels  is  evid(*itt  by  ins]>ectinu 

uf  th«*  wound.      The  vessels  may  lie  eom]]letely   divided,   or   erushe<l   without 

**hitioii  of  their  continuity,  or  merely  contused.     In  tlie  first  two  gron])s  of  cas(*s 

urtiti<mt'd  tlu'  iHugnosis  pre^'uls  th>  dilticultirs.     The  arfery  will  be  found  jnd- 

II 
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sating  down  to  the  point  where  it  is  crushed  or  torn  apart.  Below  that  point 
no  pulsation  will  be  found  in  the  limb.  As  elsewhere  stated,  these  injuries 
bleed,  as  a  rule,  but  little.  If  the  artery  is  merely  contused,  there  may  be  a  rup- 
ture of  the  intima  and  of  the  muscular  coat.  The  radiul  pulse  may  be  present 
in  these  cases  for  some  hours,  only  to  disappear  later,  when  thrombosis  of  the 
vessel  has  occurred.  The  associated  injuries  of  the  muscles,  the  bone,  together 
with  the  extensive  stripping  up  of  the  skin  and  laceration  of  the  subcutaneous 
tissues,  are  conditions  very  unfavorable  for  the  reestablishment  of  a  collateral 
circulation,  and  gangrene  of  the  extremity,  frequently  associated  with  mixed 
pyogenic  and  vsaprophytic  infection,  is  to  be  expected  in  a  certain  proportion  of 
these  cases.  Amputation  will  frequently  be  necessary  in  such  cases.  (See 
Diseases  of  Wounds  Caused  by  the  Pus-producing  Bacteria,  also  Gangrene,  vol. 
i.)  Not  only  in  the  cases  of  injury  to  the  axillary  vessels  from  blunt  violence,  as 
just  described,  are  the  conditions  for  the  reestablishment  of  a  collateral  circula- 
tion unfavorable,  but  also  in  those  cases  of  stab  and  puncture  wounds  followed  by 
the  formation  of  an  arterial  hematoma,  since  in  the  latter  the  pressure  of  the 
effused  blood  caused  by  the  hematoma  and  also  by  the  widely  diffused  infiltration 
of  the  surrounding  tissues  causes  such  pressure  upon  the  smaller  blood-vessels  of 
the  part  that  gangrene  of  the  limb  is  a  not  infrequent  sequence.  In  these  also  the 
conditions  are  favorable  for  infection,  and  unless  amputation  be  done  or  the 
wounded  artery  be  ligated,  as  may  seem  best  in  the  individual  case,  secondary 
hemorrhage  is  a  very  probable  danger.  In  the  cases  which  survive  under  con- 
servative treatment,  with  tlie  production  of  a  large  arterial  hematoma,  or  the 
formation  after  weeks  or  months  of  an  aneurism  (in  case  contusion  merely  of 
the  artery  has  occurred,  with  weakening  of  its  coats),  the  tendency  is  for  the 
skin  to  be  perforated  and  for  the  aneurism  to  burst,  with  fatal  results. 

The  prognosis,  then,  of  incised,  punctured,  and  contused  and  lacerated 
wounds  of  the  axillary  artery  is  not  very  favorable.  The  older  statistics  for 
these  injuries  are  as  follows:  Pirogoff  gave  the  general  mortality  as  68.1  per 
cent.  Billrotli  found  the  mortality  of  secondary  hemorrhages  81.2  per  cent. 
Thormann  collected  seventeen  stab  or  puncture  wounds  of  the  axillary  vessels 
with  a  mortality  of  42.2  per  cent. 

Open  Wounds  of  the  Axillary  Vein. — Wounds  in  which  the  axillary  vein 
alone  is  opened  are  very  rare  as  the  result  of  accident.  The  diagnosis  of  venous 
heiiiorrlia<re  would  not  be  difficult  and  the  situation  of  the  wound  would  point 
to  its  probable  source.  Surgical  oi)erations  upon  the  axilla,  notably  for  the  re- 
moval of  the  carcinomatous  l}^nph  nodes,  are  rarely  complicated  by  accidental 
wounding  of  tlu*  vein.  I  saw  one  such  case,  where  the  axillary  vein  was  torn 
open  by  the  teeth  of  a  sharp  retractor.  The  axillary  vein  was  tied  above  and 
below  the  point  of  wounding.  The  patient  suffered  from  diabetes.  Gangrene 
of  the  arm  followed  and  was  treated  by  amputation  at  the  shoulder-joint.  The 
patient  did  not  survive. 

It  occasionally  happens  in  cases  of  malignant  disease  that  the  axillary  vein 
is  adherent  to  or  involved  in  the  growth  and  is  in  part  extirpated  intentionally 
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l>j  rb€»  snrgt?on.  The  resulfiiig  tlisturbanec*s  of  pirculntioii  are  not,  m  n  rule, 
serious  if  siii table  treatment — i»  e.,  siis|x*nision  of  tlie  liiiibj  ete. — is  employed. 
Wounds  of  the  axillarv  vein  are  attended  by  the  same  danger  which  obtains  in 
nds  of  %*eini5  at  the  root  of  the  neck — namely,  the  iis]>iration  of  air.  As 
where  stated*  if  the  anjoimt  of  air  h  snmll,  the  symptoms  may  be  slight 
or  absc!iit.     If  large,  death  may  occur  in  a  few  moments. 

Gttnsliot  Wonnds  Involving  the  Axillary  Artery  and  Vein. — As  stated  when 
describing  the  cfft^i^^tis  of  gunshot  wounds  in  general,  the  lesions  prodii(?ed  by 
tnallet^  vary  greatly  with  tlieir  size  and  also  with  the  velocity  of  their  flight. 
Sf»ft-Iead  pistol  bullets  and  soft-lead  rifle  bullets,  traveling  at  low  velocities, 
often  fail  to  puncture  the  walls  of  vessels.  The  ves.sel  is  often  pu^ibetl  aside,  or 
ini^rely  oontuset],  or  if  the  vessel  is  divi^h'd  by  these  uiissil(*s,  tlje  likcliliood  of 
ritjpnl  heini»rrhage  is  not  as  great  as  though  the  artery  were  cleanly  cut,  as  by 
a  knife.  Wounds  by  sf»ft-le:id  rifle  bullets  at  close  or  moderate  range  will,  how- 
tnriT,  frequently  be  attended  by  sc*rious  or  fatal  !>lecding.  If  the  bullet  is  of 
considerable  size,  there  will  often  be  an  associated  eoiuminuted  fracture  of  the 
hnmern^y  and  if  the  bullet  fails  to  wfiund  the  artery,  a  sharp  iMtne  fragitient 
may  do  so.  ilodem  military  bullets  will  usmdly  miss  the  vessels  altogetherj 
or^  if  they  are  wounded,  a  clean  jjerforation  or  a  lateral  wound  in  the  wall  of 
the  artery  results,  Reeent  wars  have  shown  that  these  wounds  either  bleed 
the  {lattent  to  death  before  aid  can  lie  given,  or  else  that  they  bleed  but  little. 
In  S4iiiie  eases  even  the  soft  parts  may  so  plug  the  wuiunl  in  tlie  arterial  w^all 
tliai  the  hemorrhage  is  very  slight.  Cases  have  Iw^en  observed  in  which,  after 
a  lateral  wound,  the  artery  has  heah^d  with  a  dituinution  of  its  ealilK^r,  If 
Inih  artery  and  vein  are  woimded,  an  arteriijvenoiis  aneurism  may  form,  giving 
efiaracteriatie  signs  and  symptoms.  In  the-  lu^ad  of  the  humerus,  when  tra^^ling 
at  high  velocity,  the  suialleali leered  bullets  frequently  make  clean  perforations 
through  the  head  of  the  Ihiuc  without  comminution.  If  the  harder  surgical 
neek  is  s^truek,  fissures  and  eonuuinution  are  more  common,  and  in  these  cases  a 
Ume  fragment  may  injure  tlie  vessels.  In  the  cases  where  external  arterial 
bl^ynling  ofvtirs,  or  where  an  arterial  liematouia  is  formed,  the  diagnosis  of  in- 
jury to  a  large  arterial  trunk  will  be  self-evidcut,  Ib^re,  as  elsewhere,  the 
wounds  made  by  small-calibered  rifle  bullets  are  much  less  apt  to  be  infected 
than  those  produced  by  soft-lead  luillets.  Hence  the  dangers  of  sepsis,  throm- 
l<i§is  of  the  vessels^  seefmdary  beiucjrrhage,  and  gangrene  of  the  extremity  are 
kes  apt  to  occur, 

Subentaneons  Injuries  of  the  Axillary  Vessels.— Sulwutaneons  injuries  of  the 
axillary  vess^ds  may  c»ccur  as  a  conipli<*ation  of  frat'tures  of  the  clavicle,  of 
fraetures  of  the  upper  end  of  the  humerus,  rarely  as  a  complication  of  frac- 
tarps  of  the  neck  of  the  scapula.  The  most  interesting  group  of  subcutaneous 
kjurie*  of  the  axillary  vessels  are  those  which  have  followed  dislocations  of  the 
mlder-joint.  In  some  of  these  the  injury  has  wcurred  at  the  time  the  dis- 
Wation  was  produced.  In  others  it  has  been  produced  by  the  surgeon  during 
ffftxrte  at  reduction.    The  injuries  thus  produced  have  l*een  attended  by  a  very 
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high  mortality — namely,  about  seventy  joer  cent  It  has  not  always  been  possible 
to  determine  whether  the  axillary  artery  alone,  the  vein  alone,  or  both  artery  and 
vein,  or  in  still  other  cases  merely  one  of  the  larger  branches  of  the  axillary 
artery,  has  been  ruptured  or  torn  away  from  the  parent  trunk.  In  several  in- 
stances, however,  it  has  been  determined  that  the  circumflex  artery  or  the  sub- 
scapular has  been  the  vessel  injured.  The  accident  has  occurred  l)oth  in  young 
persons  and  in  the  elderly  whose  arteries  were  the  seat  of  atheromatous  degen- 
eration. The  mechanism  of  the  production  of  the  injury  has  varied  somewhat 
in  diiTerent  cases.  In  some  the  artery  has  been  rutured  as  the  immediate  result 
of  violent  tracticm  ujDon  the  upper  extremity,  such  as  was  formrly  used  before 
the  more  modem  methods  of  reduction  were  practiced.  In  some  the  accident 
has  followed  strong  abduction  of  the  arm,  or  circumduction,  or,  as  in  a  case 
quoted  by  L.  A.  Stimsou,^  ^' that  of  a  man  sixty-eight  years  old;  suWoracoid 
dislocation  six  weeks  old.  Ether ;  manipulation  to  rupture  adhesions ;  Kocher's 
method  tried  twice,  then  heel  in  the  axilla.  Then  arm  carried  forcibly  across 
the  body,  the  head  slipping  to  the  outer  side  of  the  glenoid  fossa ;  finally,  trac- 
tion in  abduction  succeeded.  Died  five  hours  later.  Autopsy  showed  rupture 
of  the  axillary  vein  and  of  the  short  head  of  the  biceps;  capsule  entirely  torn 
from  the  humerus;  third,  fourth,  and  fifth  ribs  fractured  in  the  axillary  line." 
The  most  complete  records  of  the  injury  to  the  axillary  vessels  are  those  col- 
lected by  Stimson.  Up  to  May,  1907,  only  fifty-six  cases  of  injury  to  the  larger 
vessels  of  the  axilla  as  the  result  of  dislocation,  or  during  the  reduction  of  a 
dislocation  of  the  shoulder,  had  been  reported.  The  mechanism  of  the  injury 
has  in  most  cases  heen  that  the  vessels  already  stretched  across  the  head  of  the 
displaced  bone  are  still  further  put  upon  the  stretch  by  the  motions  of  the  head 
made  by  the  surgeon  in  attempting  reduction.     In  this  regard  Stimson  says:  - 

In  some  the  injury  was  evidently  caused  by  excessive  traction;  in  others  by 
faulty  manipulations,  such  as  extreme  abduction  or  elevation  of  the  arm,  rotation, 
and  circumduction;  in  others  again  apparently  by  direct  compression  of  the  vessel 
against  the  underlying  bone,  as  by  the  booted  heel  in  the  axilla,  or  possibly  by  the 
thumbs. 

Leaving  aside  the  earlier  cases  in  which  faulty  methods  no  longer  in  use  were 
employed  and  those  old  dislocations  in  which  the  relations  and  connections  had  been 
permanently  changed  by  fibrous  or  bony  tissue  of  new  formation,  it  becomes  evident 
that  in  dislocation  of  the  shoulder  the  accident  is  most  to  be  apprehended  when 
the  elbow  is  raised  in  abduction  to  the  height  of  the  slioulder,  or  is  carried,  as  in 
Callender's  and  Weirds  cases,  across  the  chest  and  face  in  a  wide  movement  of  cir- 
cumduction; and  for  this  reason,  tliat  in  these  movements  the  dislocated  head  of 
the  bone  is  turned  downward  into  the  axilla  and  the  vessels  which  lie  upon  its  inner 
side  are  pressed  do\^Ti  before  it  and  forcibly  put  upon  the  stretch,  while  those 
branches  which  run  almost  directly  outward,  the  subscapular  and  circumflex,  and 
are  fixed  to  the  tissues  amid  which  they  branch,  are  directly  and  forcibly  elongated. 
Although  in  dislocation  inward  the  limb  is  shortened  by  being  abducted,  yet  the 


»  Loc,  cit.,  p.  446.  » Ibid.,  p.  454. 
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artery  is  not  thoreby  relaxed,  but,  on  the  contrary,  is  still  further  stretched  around 
the  head  of  the  bone. 

In  more  than  half  the  cases  recorded  by  Stimson  the  dislocation  was  of  less 

than  three  weeks'  standing.     In  reference  to  the  occurrence  of  the  accident  it 

should  iKi  Iwme  in  mind  that  in  those  indivi^luals  wliose  arteries  are  brittle 

from  old  age,  or  other  cause,  injury  to  the  vessels  is  likely  to  be  produced  by 

dt^grees  of  violence  much  slighter  than  would  be  necessary  in  yoimg  persons 

whose  arteries  were  normally  elastic,  and  that  the  dangers  are  still  further 

increased  when  the  dislocation  is  old  and  when  the  structures  of  the  axilla 

are  bound  together  by  scar  tissue.     In  thirty-three  of  the  collected  cases  death, 

or  amputation  of  the  arm,  permitted  the  study  of  the  lesion  to  the  vessels.     In 

some  the  artery  was  found  totally  or  partially  ruptured,  and  usually  at  such 

a  i*>int  as  to  indicate  that  the  injury  had  been  produced  by  the  pressure  of  the 

liead  of  the  luuiierus.     In  other  cases  the  artery  was  contused  merely,  with 

rupture  of  its  inner  coats,  and  the  subsequent  formation  of  an  aneurism.     In 

st»me  the  injury  of  the  artery  was  followed  by  rupture  after  a  number  of  days, 

and  in  others  an  aneurism  formed  after  weeks. 

In  five  cases  only  a  small  (one  sixth  of  an  inch)  oval  opening  was  found  on  the 
anterior  wall  of  the  artery,  and  was  thought  to  have  been  produced  by  the  tearing 
off  of  a  branch,  the  subscapular  or  circumflex.^ 

Symptoms, — The  symptoms  following  injuries  to  the  artery  as  the  reoult 
of  the  accident  or  of  efforts  at  reduction  have  presented  two  different  tyjws.     In 
the  first  and  most  common  the  accident,  or  the  mani])ulations,  were  followed 
at  once  by  an  arterial  hematoma  in  the  axilla,   as  already  described   under 
Punctured  Wounds  of  the  Vessel.     In  many  of  these  the  general  symptoms  of 
sh«>ck   and  hemorrhage  were  marked,  from  which  a  number  of  the   ])atients 
sjieeilily  died.     Eight  only  recovered  without  operation.     In  the  second  group 
of  cases  there  apjieared,  at  a  time  after  the  injury  varying  from  days  to  weeks, 
a  tiunor  over  the  vessel  j)resenting  the  signs  of  aneurism.     A  marked  tendency 
was  sliouTi  in  these  cases  toward  a  rapid  increase  in  size  and  final  ru])ture  if 
not  treated  surgically.     The  same  diagnostic  data  would  apply  in  these  sul)- 
eutaneous  injuries  of  the  axillary  vessels  as  were  given  under  the  head  of 
Punctured  Wounds.     The  rapid  formation  of  a  fluctuating  tumor  in  the  axilla 
would  point  to  the  injury  of  a  blood-vessel.     If  the  radial  pulse  persisted,  it 
would  be  probable  that  an  arterial  branch,  rather  than  the  main  trunk,  was 
ruptured.     If  the  radial  pulse  disappeared  after  hours  or  days,  it  would  point 
to  thrombosis  of  the  artery;  and  such  an  occurrence  has  been  followed  by  gan- 
grene of  the  whole  or  a  portion  of  the  limb  in  a  nmul)er  of  instances.     In  the 
cases  followed  by  the  later  development  of  an  aneurismal  tumor  the  signs  and 
s\Tnptoms  would  be  those  of  aneurism,  as  already  described.     (See  Aneurism.) 


'  Stimson,  he.  cit.f  p.  453. 
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Prognosis, — In  the  cases  collected  by  Stimson  the  results  were  as  follows  ^^ 

There  were  16  recoveries  and  32  deaths.     In  1  case  the  result  was  not  known. 

In  21  cases  no  operation  was  done.     Of  these,  6  recovered  and  15  died.     In  6S 
cases  an  icision  was  made  in  the  axilla  and  the  artery  tied  alx)ve  and  below  the^ 
point  of  rupture ;  all  the  cases  died.    In  4  amputation  was  done  at  the  shoulder — 
joint ;  3  died  and  1  recovered.    In  16  cases  the  subclavian  was  tied ;  6  recovered,,^ 
8  died,  and  in  2  the  result  was  unknown.*    The  general  inference  to  be  drawn  is^ 
that  in  elderly  people,  with  unreduced  dislocations  of  the  shoulder,  the  risk  o^ 
injury  to  the  vessels  is  by  no  means  slight,  and  that,  if  reduction  is  attempted,^, 
the  manipulations  previously  recorded  as  dangerous  should  be  avoided,  and,,^ 
further,  that  attempts  at  reduction  should  neither  be  violent  nor  prolonged. 
These  cautions  are  increased  in  force  when  we  consider  the  very  large  mortality^ 
which  has  followed  injury  to  the  vessels  in  these  cases,  and,  further,  that  a  dis- 
located shoulder  may  still  leave  the  individual  with  a  very  useful  limb. 

mjTJRIES  OF  THE  NERVES  OF  THE  UPPER  EXTREMITY 

The  nerve  trunks  forming  the  brachial  plexus  are  derived  from  the  anterior 
primary  divisicms  of  the  fifth,  sixth,  seventh,  and  eighth  cervical  nerves,  together 
with  the  first  dorsal,  in  whole  or  in  part,  and  with  a  small  portion  of  the  fourth 
cervical.  These  cords  unite  and  subdivide,  ending  below  in  the  several  nerves 
supplying  the  arm,  forearm,  and  hand.  In  injuries  of  the  brachial  plexus  the 
motor  paralyses  are  much  more  prominent  and  more  important  than  the  sensory 
symptoms.  Thiis,  the  fifth,  sixth,  and  seventh  cervical  nerves  containing  the 
fibers  of  cutaneous  sensibility,  derived  from  the  corresponding  posterior  roots, 
may  be  divided  without  producing  sensory  disturbances  recognizable  by  any 
means  of  examination.  The  following  motor  distribution  of  the  brachial  plexus 
is  that  adopted  by  Sherrcn :  - 

Fifth  Cervical. — Deltoid,  biceps,  brachialis  anticus,  supinators,  rhomboids,  usu- 
ally the  spinati,  occasionally  the  radial  extensors  of  the  wrist,  rarely  the  pronator 
radii  teres. 

Sixth  Cervical, — Pronators,  radial  extensors  of  the  wrist,  clavicular  portion  of 
pectoralis  major,  serratus  niagnus. 

Seventh  Cervical, — Triceps,  extensor  carpi  ulnaris,  extensors  of  fingers,  pecto- 
ralis major. 

Eighth  Cervical. — Flexors  of  wrist,  flexors  of  fingers. 

First  Dorsal, — Intrinsic  muscles  of  hand. 

The  most  varied  kinds  of  violence  may  injure  the  cords  of  the  brachial 
plexus,  among  them  stab  and  gunshot  w^ounds,  the  latter  being  fairly  common 
in  time  of  war.     Much  more  frequent,  however,  are  the  subcutaneous  injuries. 

*    L.  A.  Stimson,  loc.  cit.y  p.  456. 

'  "Injuries  of  Nerves  and  their  Treatment,"  James  Sherrcn,  p.  186,  William  Wood  &  Co., 
New  York. 
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HbSaordfi  of  the  plexus  iiia^^  be  injured  above  and  Wlow  t!ie  clavicle.  The  siiV 
eotaneoiiB  injiiriea  above  the  clavicle  occur  itiost  often  as  the  residt  of  indirect 
Tidenee.  Thoy  niay  he  produced  by  crushing  injuries  of  tlic  neck  above  the 
rlaricle,  by  fraetures  of  llie  elaviclcj  but  in  a  larger  proportion  of  cases  (hnj  arc 
ifuciion  injuries^  as  from  violent  lateral  flexion  of  the  liead  or  violent  tniction 
upon  the  arm.  In  the  hitter  group,  if  tlie  traction  is  exerte<l  in  a  downward 
direction*  the  ii|>|>or  cords  of  the  plexus  are  more  apt  to  be  injured,  fifth  and 
sixth  ecr\*icaL  If  tin*  triu-ticvn  is  exerted  in  an  upward  direct  inn  the  hnver  cords 
ire  more  apt  to  suffer.  The  most  conunon  type  of  injury  is  tliiit  the  tiftli  und 
Mith  cen'ical  nerves  are  strcU'hed  or  torn.  The  type  of  pariilysis  prodnced  is 
lnc9\Mk  as  tlie  *'  Erl>l)uchenne  j^aralysis.-'  The  na>st  frequent  cause  of  injuries 
to  the  plexus  lielow  tlie  clavicle  is  pressure  by  the  bead  of  the  humerus  in  dis- 
l)cstions  of  the  sliouldcr,  or  efforts  at  reduction  of  such  dislocations.  Tliey 
m$\\  however,  alno  n<Tur  from  falls  upon  tlip  shoulder,  or  ujwn  the  hand  or 
dbow.    In   the    Erli-l>uclienne  ty|>e    (sifpnudavicuhir )    the  muscles  most  emn- 

I  jBDoly  piinilyzed  are  the  deltoid,  the  bicepSj  the  braclnalis  autii'us,  an^l  the  su- 
piMtoT  lonpiia.  The  sajjra-  and  infraspinatus  may  be  invr>lved  in  ecrtiiin  cases. 
Jbwill  be  Boted,  all  tliesc  muscles  rcK*eive  their  supply  from  the  tifth  and  sixth 
crrtictl  lier\^es.  The  last  two  muscles,  however,  are  partly  supplied  by  the 
fmirtb  cervieal ,  Init  this  nuiy  easily  Ik*  injured  when  the  tifth  cervical  is  affected. 
When  llie   injuries   are  extensive  and  severe  the   resulting  disaliility   is  very 

Imnis,  The  ami  cannot  lie  raised  from  the  aide  on  account  of  paralysis  of  the 
(k\to\d,  the  forearm  cannot  Ijc  Hexed  nor  strongly  supiniHed.  The  muscles 
umfcrpi  an  earlv  atrophy.  There  is  developed  in  bad  cases  the  electrical  reae- 
im  of  degenoration.  Fibrillary  twitch ings  r»f  the  affected  muscles  are  not 
uHCtimmon.  Xhe  sensory  s\Tiiptom9  are  not  marked.  There  may  lie  numbness 
nut  t[U|rling  of  the  shonlder  and  in  tlie  radinl  portirm  of  the  forearm  and 
hnd.  The  ^vhole  upj^er  extremity  hangs  hetiiless  at  ibe  patient's  side.  The 
dwuldcr  droops  on  account  of  atrophy  of  the  deltoid.  It  is  in  this  group  of  cases 
especially  that  dislocation  of  the  slumlder  may  occur,  after  a  time,  complete  or 
pirtial,  from  traction  upon  the  relaxatiMn  id  tlie  ligaments  of  the  shoalder- 
joint,  (hie  to  lack  of  sujiport  by  the  muscles.  When  tlit^se  injuries  occur  at  birth 
lb  clpvelopmeiit  of  the  upficr  exfreniity  is  seriously  interfered  with  and  the 
na?LS  as  tq  restoration  of  function  is  not  good. 

Till*  diafffiosis  in  infants  and  arlults  usually  presents  no  difliculties.  When 
the  paralysis  occurs  as  the  result  of  traction  upm  the  arm  during  delivery,  or 
iif  HWuction  of  the  bead,  i>r  from  the  ]m'ssure  of  the  fint!:i'rs  of  the  obstetrician, 
or  of  the  VtlacU*s  of  the  force[)s  directly  upin  the  nerve  trunks,  it  will  be  noticed 
that  the  child  does  not  move  its  arm  nr<rniidly»  and  that  passive  movements  are 
IMinfiib  It  is  not  easy  to  t»ke  the  electrit^al  reat*ti<ms  of  the  muscles  uf  infants; 
it  may,  however,  be  done,  if  necessary  for  a  diatruusis,  under  general  anesthe- 
sia. The  Erb-Diichenne  type  of  paralysis  is  know^n  as  the  upper-arm  tyi>e  and 
U  tljc  most  eoTnnion  form  following  injuries  from  indirect  violence  to  the 
bfichial  plexus.      A  second  and  much  rarer  form  is  known  as  the  lower-arm 
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tyixj  of  paralysis,  or,  from  the  man  who  first  thoroughly  studied  it,  as 
Khimpke's,  or  the  lower-arm  type  of  braehial-plexiis  paralysis.  In  its  pure 
form  tliis  is  a  much  rarer  condition  than  the  upper-arm  type.  When  observed 
alone,  it  consists  of  a  paralysis  of  the  first  dorsal  root.  There  is  j)aralysis  of 
tlie  small  muscles  of  tlie  hand,  together  with  loss  of  the  cilio-spinal  reflex,  con- 
traction of  the  ])U])il  of  the  eye,  sinking  in  of  the  eyeball,  and  drooping  of  the 
upper  lid.     There  are  no  vasomotor  disturbances. 

This  form  of  ])aralysis  follows  sudden  violent  stretching  of  the  lower  cords 
of  tlie  ])lexus,  such  as  might  be  produced  when  an  individual,  to  save  himself 
from  falling,  gras])ed  some  object  with  his  hand  above  his  head,  so  that  the 
weight  of  tlie  trunk  fell  uix)n  one  arm,  or  other  similar  injury,  as,  for  example, 
during  delivery  when  the  breech  j)resents  and  the  arms  are  extended  above  the 
head.  In  some  cases  of  severe  traction  upon  the  brachial  plexus  much  more 
extensive  paralyses  may  1  e  ])resent  at  first.  After  a  time,  when  the  patient  has. 
jiartly  n^covercd,  tluTc  will  be  left  behind  an  upper-arm  paralysis  or  a  lower- 
arm  paralysis,  which  is  jx^rmanent,  according  to  whether  the  upper  or  lower 
cords  of  the  plexus  were  more  severely  injured  in  the  first  instance. 

Post-anesthetic  Paralysis. — The  nerves  of  the  upper  arm  may  be  injured 
during  anesthesia  in  one  of  two  ways.  When  the  arms  are  raised  high  above 
the  head  and  jieruiitted  to  He  in  that  position,  traction  upon  the  nerves  and 
pressure  by  the  head  of  the  humerus  on  the  brachial  plexus  will  produce  a 
paralysis  of  the  u])])er-arm  type.  In  other  cases  where  the  arm  is  permitted  to 
hang  over  the  edge  of  the  table,  pressure  will  Ik?  made  upon  the  individual  cord^j 
of  the  ])lexus  in  the  upper  arm.  These  latter  will  Ix?  spoken  of  imder  Injuries 
of  the  Individual  Xerves  of  the  Arm.  In  general,  neither  of  these  forms  of 
paralysis  is  very  serious.  The  patients  usually  recover  completely  in  weeks  or 
mouths.     I  have  seen  one  case  in  which  the  paralysis  lasted  nearly  a  year. 

Injuries  to  the  Nerves  Produced  by  the  Presence  of  a  Cervical  Eib. — In  a 
small  percentage  only  of  those  individuals  T)ossessing  a  cervical  rib,  jiressure 
U])on  the  brachial  ])lexus  may  cause  certain  nervous  disturbances.  The 
syni])t<>nis  do  not,  as  a  rule,  develo])  until  adult  life.  When  present  they  consist 
of  slight  weakiK^ss  of  the  muscles  of  the  extremity,  which  may  or  may  not  l)c 
accom])anic(l  by  i)artial  atrophy  of  the  muscles,  so  that  the  affected  extremity 
is  not  so  well  developed  as  its  fellow.  Tn  addition,  there  may  be  pain  of  a 
neuralgic  character  referred  to  the  inner  side  of  the  arm,  forearm,  and  ulnar 
])ortion  of  the  hand.  Usually  these  pains  are  more  marked  after  the  individual 
has  undergone  severe  or  unusual  muscular  exercise.  In  the  more  marked  cases 
the  intrinsic  muscles  of  the  hand  may  undergo  a  considerable  degree  of  atrophy. 
The  ]iresence  of  a  cervical  ril)  should  be  thought  of  when  a  patient  comes  com- 
])laining  of  such  symptoms  as  above  related,  without  any  apparent  cause.  The 
diagnosis  of  cervical  rib  can  usually  be  made  by  palpation,  or,  if  this  fails,  it 
can  be  made  with  certainty  by  means  of  the  X-rays. 

Injuries  to  the  Brachial  Plexus  Complicating  Fractures  of  the  Clavicle. — The 
brachial  jilexus  is  very  rarely  injured  as  the  result  of  fractures  of  the  clavicle. 
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IbnM^I  of  flip  casc*ii  "svliirh  linve  beoii  i>lj«M'Vf'(]  it  sornis  prr>lialilo  ilisit  tlie  injnrv 
jtheplexn^  was  eauspfl  In-  the  saiijo  vHilence  wbie!i  frfH-tiirod  tlie  clavicle,  but 
to  direct   injury  of  the  cords  uf  \\\v  jiU-xus  hy  tin-  frapnents  nf  tlie  Ihjiil; 

\m\i  In  a  few  easrs  tlie  sympfnms  haw  (K'rnrn'd  unt  iijmHMli;it<'ly  after  the 
iCPiJent.  hit  only  later,  ami  have  lieen  uc*e«ninted  for  hy  fhe  pressure  nf  ealliis 


I 


■^j^ 


Fio*  41.~Injltiiv  to  tjif.  Bhaciiial  Pi.tzxrf^  rmtM  KRAtTimK  »tF  thk  Clavh m  , 
P»raly«d8  nf  nil  the  lUTvca  of  tho  iipijer  oxtTPriiity.     (Aftt^r  liiiilcy,) 


Etion^  and  in  a  few,  ]  treasure  iip>n  tiuM-nrils  of  ihe  ]jh\\ns  has  I  Hen  proilneed 
'tbeiArncKincrton  of  a  large,  firm  [nui  int<>  the  axilla,  in  sume  <*f  the  rceorded 
I  the  spinati  have  lieen  paralyzed,  iinliriitiii*r  that  the  iTijiiry  to  the  jiloxiis 
flbove  the  clavicle  ati<l  that,  therefore,  the  hmie  fniiCHients  had  netliiri^  to  do 
lib  it?>  pnKi  net  It  in. 
I&eised  and  Stab  Wounds  of  the  Brachial  Plexns, —  luriscd  ami  stall  wounds 
injure  the  enrds  of  the  plexus,  without  at  the  sauie  tiuie  wound iiiir  the 
r  W*>od- vessel !i  of  the  part,  are  quite  rare,  a  few  only  having  \yeen  recr»rch^d. 
DJuries  of  tlie  plexus  as  a  result  of  tiinislidt  wounds  are  siirtieiently  connnon. 
Tf  the  bullet  dimply  puuetures  one  of  tlie  eords,  tlie  syinptonis  will  lie  loralized 
IB  its  distriliution.  If,  on  the  other  hand,  the  pinsliot  wound  is  (*nui)dieated 
by  extensive  fraetnres  of  the  scapula  or  of  the  liea<l  <d'  the  hnmerns,  the  lione 
'^  :tuenti*  may  tear  one  or  several  of  the  cords  of  the  ]ih*xus  and  the  paralyses 
i.ii'iwing  such  injuries  will,  therefctre,  vary  considerably  in  extent  and  dis- 
Ltritmt  irm. 

Injuries  to  the  Brachial  Plexus  Complicating  Dislocations  of  the  Shoulder-joint. 
-Injuriiii  to  ihe  brachial  jdexus  may  hv  eaused   by  tla*  saute  violence  whieh 
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produced  the  dislocation ;  or  may  result  from  pressure  by  the  head  of  the  bone 
upon  the  cords  of  the  plexus  in  unreduced  dislocations;  or  may  be  inflicted 
during  the  eiforts  at  reduction.  During  the  period  when  rough  and  very 
forcible  methods  were  used  in  reducing  dislocations  of  the  shoulder-joint, 
especially  the  method  of  traction,  which  was  sometimes  carried  to  the  extent 
of  pulling  upon  the  arm  by  four,  six,  eight,  or  more  persons,  complete  rupture 
of  the  cords  of  the  brachial  plexus  were  sometimes  produced.  It  is  probable 
that  in  some  of  these  cases  the  nerve  trunks  were  actually  torn  away  from  their 
attachment  to  the  spinal  cord.  Such  injuries  were  followed  by  death  in  some 
cases.  In  others  by  total  paralysis  of  the  upper  extremity  with  subsequent 
atrophy  of  the  limb.  In  a  certain  proportion  of  cases  the  dislocation  itself,  or 
sometimes  the  efforts  at  reduction,  have  resulted  in  serious  injury  to  the  circum- 
flex nerve,  causing  paralysis  of  the  deltoid.  In  some  of  the  cases  subjected  to 
operation  or  to  autopsy  the  nerve  has  been  found  completely  ruptured,  or 
extensive  hemorrhages  have  been  found  within  its  sheath.  Subcoracoid  dis- 
locations are  more  apt  to  be  followed  by  injuries  of  the  plexus  than  others.  In 
a  good  many  cases  the  symptoms  of  pain  and  paralysis  disappear  at  once,  or 
soon  after  the  reduction,  showing  that  they  had  been  caused  by  the  pressure 
of  the  head  of  the  dislocated  bone  upon  the  cords  of  the  plexus.  In  other  cases 
the  injuries  to  the  nerve  trunks  have  been  permanent,  either  as  the  result  of  the 
pressure  of  the  head  of  the  lx)ne,  usually  upon  the  inner  cord  of  the  plexus, 
very  rarely  upon  the  outer  cord.  The  paralysis  caused  by  injuries  of  the  inner 
cord  consists  of  paralysis  of  the  muscles  supplied  by  the  ulnar  nerve  and  of  the 
intrinsic  muscles  of  the  hand  supplied  by  the  median  nerve.  There  are,  in 
addition,  disturbances  of  sensation  on  the  ulnar  surface  of  the  forearm  and 
in  the  ulnar  distribution  in  the  hand.  The  paralysis  of  motion  and  of  sensation 
will  l)e  more  or  less  complete,  according  to  the  gravity  of  the  injury  to  the  nerve 
trunks.  They  are  usually  wholly  or  partly  recovered  from.  The  posterior  cord 
of  the  brachial'  ])lexus  is  very  rarely  wounded  alone.  Its  injury  has  been 
observed  after  dislocations  of  the  humerus.  The  symptoms  produced  are  those 
of  paralysis  of  the  musculo-spiral  nerve  and  of  the  circumflex.  They  are 
described  in  detail  under  Injuries  of  the  Musculo-spiral  Nerve.  The  outer  cord 
of  the  brachial  ])loxus  is  occasionally  injured  in  dislocations  of  the  shoulder 
and  fractures  or  other  injuries  in  the  vicinity  of  the  shoulder-joint.  The 
symptoms  produced  arc  paralysis  of  the  biceps,  the  coraco-brachialis,  and  of  the 
muscles  supplied  by  tlie  median  nerve,  except  the  small  muscles  of  the  hand.* 
There  is  disturbance  of  sensibility  on  the  outer  surface  of  the  forearm. 

Injuries  of  the  Entire  Plexus. — The  entire  brachial  plexus  may  be  divided 
by  a  cutting  instrument  or  by  a  ])rojectile.  Much  more  commonly,  however, 
such  injuries  are  the  effects  of  blunt  violence  applied  to  the  head  or  to  the  side 
of  the  neck,  or  sometimes  to  the  shoulder.  As  already  stated,  a  similar  injury 
may  be  produced  by  violent  traction  u}X)n  the  arm. 

*  Sherren,  loc.  cU.y  p.  201. 


INJURIES   OF   THE  NERVES   OF  THE  UPPER  EXTREMITY        155 

Symptoms  of  Destruction  of  the  Brachial  Plexus. — The  symptoms  produced 
by  complete  destruction  of  the  conducting  power  of  the  brachial  plexus  consist 
of  total  paralysis  of  motion  in  the  arm  and  forearm.  If  the  injury  is  well 
above  the  clavicle,  the  supra-  and  infraspinatus,  the  pectoralis  major  and  minor 
are  paralyzed.  There  is  often  also  some  paralysis  of  the  cervical  sympathetic; 
frequently  the  rhomboid  muscles  and  the  serratus  magnus  escape.  The  sensory 
loss  as  described  by  Sherren  *  is  as  follows : 

Epicritic  and  protopathic  sensibility  are  lost  over  the  whole  of  the  forearm  and 
hand,  and  over  the  outer  surface  of  tlie  arm  in  its  lower  two  thirds,  the  area  over- 
lapping onto  the  anterior  and  posterior  surfaces.  The  sensitive  area  on  the  point 
of  the  shoulder  gives  the  full  supply  of  the  descending  branches  of  the  cervical 
plexus,  that  on  the  inner  side  of  the  arm,  the  portion  of  skin  supplied  by  the 
intercosto-humeral  and  small  internal  cutaneous' nerves.  Deep  touch  is  lost  over 
the  forearm. 

Prognosis. — The  prognosis  of  these  injuries,  if  severe,  is  very  imfavorable. 
A  number  of  instances  are  reported  where  attempts  to  unite  the  divided  nerve 
trunks,  or  to  liberate  them  from  the  pressure  of  scar  tissue,  have^  failed.  The 
nerves  have  been  found  to  run  into  a  mass  of  cicatricial  tissue  such  that  it  was 
impossible  to  separate  the  several  trunks  in  such  a  manner  as  to  render  their 
isolation  and  suture  practicable.  (McBurney,  Bolton,  Hartley,  Kammerer.) 
In  a  general  way  it  may  be  said  that  the  prognosis  of  this  type  of  injury  is 
particularly  unfavorable  not  only  on  account  of  the  manner  of  its  causation, 
but  also  on  account  of  the  fact  that  the  nerve  cords  are  in  many  instances  totally 
severed,  and,  further,  that,  even  if  successfully  sutured,  a  very  long  time  must 
elapse  before  regeneration  to  the  distant  muscles  of  the  forearm  and  hand  can 
occur.  During  this  long  period  it  is  infrequent  that  such  care  by  message, 
electrical  stimulation,  passive  motion,  and  attention  to  the  mobility  and  position 
of  the  several  joints  can  be  carried  out  so  thoroughly  as  to  prevent  stiffness  of 
joints,  shortening  of  groups  of  muscles,  and  permanent  deformities. 

I5JUBI£S  TO  Individual  Nerves  in  the  Vicinity  of  the  Shoulder 

The  Pofterior  Thoracic  Nerve. — The  posterior  thoracic  nerve,  or  nerve  of 
Bell,  supplies  the  serratus  magnus  muscle.  Injury  to  this  nerve  may  occur  as 
the  result  of  violent  muscular  effort  and  has  been  noted  after  labor.-  It  some- 
times results  from  severe  pressure  above  the  clavicle.  As  the  result  of  accidental 
external  violence,  the  nerve  is  rarely  injured  alone.  The  nerves  going  to  the 
lower  portion  of  the  trapezius  muscle  are  also  affected  in  the  majority  of  cases. 
A  rather  frequent  cause  of  division  of  the  posterior  thoracic  nerve  is  its  ac- 
cidental severance  during  the  operative  removal  of  carcinoma  of  the  breast, 
while  cleaning  out  the  axilla.     It  is,  therefore,  important  in  making  this  dis- 

'  Loc.  cit.,  p.  194.  '  Bailey,  loc.  cit.,  p.  266. 
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sof*tkm  In  iMrntifv  iiiid  vh\m  \\\v  iktvp  s(»  tluit  it  may  iiof  lie  arf*i<li/tihilly  r*^iL 
Tlie  syiii|ifoin  ]irn*lnf(*t!  hy  iiijm'irh  nf  tho  lUTVt*  nn^  panilysis  nf  tlie  srrratii?* 
iimgiuis  itmscle.  Tins  eaiiHt's  the  Hcajuila  to  Ahih*  awny  frutu  ilio  ribs  ninr*'  rlmn 
is  normal;  its  iufcrinr  iiM*i\v  also  approaclics  TU'arrr  to  ibo  mi^ldlr  line  of  flu* 
l>aek»  Tlie  fluriiijr  is  iih>rr  iiolifealik'  wlum  Xhv  imlividual  moves  the  lower  nrni 
forward,  Alxliietion  of  tlic*  arm  above  the  liorizotital  is  irsnally  impossihlr. 
Forward  pusliiii^  iiioveTiienLH  are  ftvMe,  i»r  eiiTiiif^t  le  made.  Iti  eases  wltjcrc 
tlie  nerve  is  iiK*rely  roiitnsed  tlie  jiroji^iiosis  as  to  return  of  finiefinii  is  fafrly 
fjood.  If  it  is  aehialiy  cHviiled  in  tlie  eourse  ()f  a  snri^fesil  ojieration  no  n»turu 
of  fiUK'tioti  is  liki^ly  to  take  plaee. 

The  Circumflex  Nerve. — ]*ivi^inn  nf  tlie  eireinoil^'x  nerve  (*aiises  ]iaralysU 
ruid  siiljseijurnt  atrn|ihy  nt  tlie  deltoii!  miisrle.  As  (dsewlun^  staU'd,  tlie  sliutilder 
is  Hattenetl,  tlie  aeromiun  process  is  prominent,  tlie  jiower  <if  alKliietiuf^  iLe  arm 

is   lost    I  If   seri<»Hsly   weakened.      If   (lie 
infra-  and  snprasjdnali  are  also  ilivided. 


ikj» 


Ftri,    42.  ^  ATit<ii*HV     nv     Trip:     llrriTnin     axu 

DBOlJl'ISt^  Of    TliF,  SlIMl?L[>ER  lltTE  m  pAltAl-- 

YHis  nr  THK   t-iReuMrLKX    Nehve,       (Bai- 
ley.) 


Ffff.  43.  — r^MAi.vsfs  OK  Hum  (  jk*  i  mk[  t.v  Nhnv*.^i 
FROM  Anterior  Foi.iomvki.h  i8  Two  Years 
nKFtjRE.  (New  Yurk  Hu-ipiUii  w>npcliun,  Hierv- 
icc  ot  Dr.  Frank  Hartley.) 


there  mny  he  a  dropjiiii*:  <>f  the  head  »d"  the  hiimerns  fnnn  the  glenoiil  eavity, 
with  tlie  prodnction  of  a  paralytie  disloeation,  as  elsewhere  descrilK^rh  The 
nerve  is  nmst  r>ften  injured  as  the  result  of  disloeations  eif  the  shonldcr;   in 
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&idiirfs  of  tli€  Eiirgical  neck  of  the  liumenis;  or  in  fractures  of  the  scapula; 

f)f  9»  the  result  of  chronic  pressure  in  the  axilla  from  a  crutdi.     Tlie  nerve  is 

mw  ipt  to  lie  iiijimHl  in  subglenoid  than  in  sul)coracoid  dislocations,  but  has 

k^oWrved  in  l>oth.     If  the  paralysis  is  permanent,  the  other  muscles  attaclied 

k  ibe  vicioitj  of  the  head  of  the  humerus — namely,  the  clavicular  portion  of 

ty  j»^t4iraHs  major  and  the  spinati — still  enable  the  individual  to  abduct  the 

mn  tft  siiiine  extent.     (Duchenne.)     In  total  division  of  tlie  circumflex  nerve 

tlitre  is  an  elliptical  art*H  of  loss  of  sensibility  on  the  outer  aspect  of  the  ujiper 

«rm,  extending  from  the  acromion  downward  as  far  as  the  insertion  of  the 

'Itoid,     The  |o9?i*  of  sensibility  to  light  touch  is  a  little  more  extensive  than  the 

IcHj  til  jHiin. ' 

The  Saprascapular  Kervc. — (^ases  of  isolated  injury  of  this  nerve  are  ex- 
rieniely  rare*  TJiey  have  been  produced  by  severe  pressure  in  the  supraclavicular 
Kpiin^  oecastonsilly  hy  falls  ui)on  the  hand.  The  symptoms  produced  are  not 
ten  marki*iL  The  nniscles  above  and  l)elow  the  s])ine  of  the  scapula,  supra-  and 
iafitsptuJitnSy  ii€**ii)eetively,  undergo  atrophy  so  that  the  spine  of  the  scapula 
more  jjrominent.  The  motion  of  outward  rotation  of  the  upjxjr  arm 
l|j<lietl  in  |M*wer,  but  is  still  carried  out  by  the  posterior  fibers  of  the 
yiokl  iunl  teres  niinon  If  these  muscles  are  also  paralyzed  (fifth  cervical), 
'lif  jMAvf-r  of  iMitward  rntBtion  is  lost." 

Ike  llB»cmlo*cntaneous  Nerve. — Isolated  injuries  of  this  nerve  are  rare.     Its 

^Tcaplele  ilivision  causes  paralysis  of  the  biceps,  the  coraco-brachialis,  and  partial 

[tralyi^U  of  tlio  brat'hialis  anticus.    Paralysis  of  the  biceps  causes  enfeebloment 

f  fW  jn»%ver    of   flexing  the  elbow-joint,  together  with   the  loss  of  powerful 

ipinAlitiiK      The  Btipiuator  brevis  still  permits  supination  to  be  made,  but  not 

ith  m«rTiiiiI   jM^wen     The  sensory  disturbances  are  chiefly  observable  as  a  loss 

lisFE^iliility  til  light  tnuch  and  to  pain  over  the  front  of  the  forearm,  chiefly 

n^  its  iiliuir  hjilf. 

The  Musculo-spiral  Nenre. — The  niusculo-spiral  nerve  is  probably  more  often 

mjorpil  tbfin  iiuy  oth*'r  nerve  in  the  body.    The  injuries  are  usually  subcutaneous, 

iwt  Ici  pres-^tire  ur  s»ret(  Inng  rather  than  to  ojien  wounds;  although,  of  course, 

thxt  more  mity  Ik*  <iivided  under  special  circumstances.     I  have  seen  it  cut  in 

iCMM*  ii]wm  whieU  I  oiH-rated  some  years  ago,  of  a  youth  who  fell  with  the 

•Tsirr  litnl  ptj»leri»jr  as|ifH't  of  his  left  upper  arm  against  a  moving  circular  saw. 

liir  ••xTeii-^*r  luitJ^rhs  nf  ihe  ann  were  divided  obliquely  from  above  downward 

wA  iiiitwiird,  and   tlie  linmerus  was  cut  cleanly  in  two,  causing  an  obliipie 

{Mtm^     The  injuries  stopped  at  this  point,  sparing  the  brachial  artery  and 

(rtber  nerre  trunks*     All  the  divided  structures  were  properly  sutured,  but  the 

ptttent  passed  out  of  observation  too  soon  for  me  to  know  whether  his  mus- 

'■nlfr^piral  nen^e  united  or  not. 

One  of  the  most  frequent  causes  of  injury  to  the  musculo-spiral  nerve  is 
iraHnre  of  the  abaft  of  the  humerus.     The  nerve  ujav  be  crushed  or  torn  at 


1  Sherren,  loc.  (*it.,  p.  218.  '  Ibid.,  p.  21 '>. 


158 


INJURIES    OF    THE    snuULDER    AXD    VICINITY 


tiie  time  of  i\w  fraftnri',  ur  umy  later  ha  hnnhvd  in  callus  prutliiction,  or  in 
some  cases  inf^hultHl  in  the  surrounding  new  l>nne.  It  ia  also  occasionally 
wounded  in  ojieratiuns  for  ununiU'tl  fracture  of  the  liuinerua. 

Every  one  is  fauiiliar  with  the  paralysis  of  the  niuseuh>spiral  which  n'sulls 
from  falling  aslec*p  witli  tlie  arm  hanging  over  the  back  of  the  chair.  In  a 
normal  indiviilual  tlie  discomfort  caused  by  pressure  ui^m  the  nerve  is  sufficient 
to  cause  biru  to  wiikc  up;  liut  with  thuse  who  are  unconscions  from  alcohnl  or 
other  {Mvison  such  is  luA  the  case,  and  jiroiuiigiMl  pressure  in  tliis  way  causes  the 
well-known  *'  Saturday  night /^  or  sleeping  paralysis.     The  nen^e  may  also  be 


Fio^  44.^nti(>p  Wrij^t  j-kuxs  Paicalvsis  ni-'  iiii^:  Mrstjuuj-si'jUAi.  Nerve.     (AfUT  Uailey.) 


i 


pressed  upm  higher  up  in  the  axilla  hy  a  cruteli.  The  syiuptnnis  of  unis*»ult> 
spiral  j»aralysis  are  paralysis  of  the  extensors  of  the  wrist  producing  tlie 
well-known  **  \vrist  dni[>/'  (See  Fig.  44,)  The  nerve  is  very  rarely  injured 
high  enough  to  cause  paralysis  of  tlie  tric«?ps  ninscle.  When,  however,  such  is 
the  case,  the  jiower  of  extension  iu  the  elliow  wHIl  l)e  lost,  or  greatly  weakened. 
Only  oecasiimally  is  the  nerve  injured  seriously  high  up  iu  the  axilla,  as  already 
described  un<ler  Injuries  of  tlie  Brachial  Plexus.  If  the  injury  occurs  below  H 
the  region  of  the  hraueh  to  the  triceps  tluTe  will  Ijc  jmrnlysis  of  the  extensors 
of  the  wrist,  tlie  fingers,  and  of  the  tbuudj,  as  well  as  of  tlic  supiuators  of  the 
foreamu  The  position  of  the  hand  is,  as  stated,  characteristic.  When  held 
[jalui  downwanl  the  whole  banc!  ilro*>ps  from  tbc  %vrist.  If  the  paralysis  lasts 
for  some  tiuie,  relaxation  ui'  the  ligaments  n\^m  the  dorsum  of  the  wrist  causes 
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i  partial  luxation  of  the  carpal  bones,  so  that  they  appear  unduly  prominent. 

When  the  patient  tries  to  extend  the  wrist  he  cannot  do  so.     Extension  of  the 

fingers  at  the  metacarpo-phalangeal  joints  is  impossible.     The  extensor  muscles 

of  the  thumb  are  paralyzed,  the  paralysis  being  most  characteristic  in  that  the 

power  of  extending  the  terminal  phalanx  of  the  thumb  is  lost.     (See  Fig.  44.) 

If  the  wrist  is  supported  in  extension,  the  terminal  phalanges  can  be  extended 

and  the  fingers  separated  by  the  interossei.*     The  thumb  cannot  be  abducted. 

The  paralysis  of  the  supinator  longus  causes  pronation  of  the  hand  when  the 

patient  attempts  to  flex  the  wrist.     In  testing  for  paralysis  of  the  supinator 

longus  muscle,  the  patienfs  forearm  is  placed  with  its  ulnar  border  upon  a  table 

midway  between  pronation  and  supination  and  the  power  of  the  supinator 

lonpis  is  tested  by  asking  the  individual  to  flex  the  elbow  against  opposition. 

The  diagnosis  of  the  motor  paralysis  is  usually  very  easy.     If,  however,  there 

has  been  no  history  of  an  injury  sufficient  to  accoimt  for  it,  it  may  be  well 

to  remember  that  the  paralysis  produced  by  lead  poisoning  usually  involves 

Ml  sides  of  the  body,  and  that,  as  a  rule,  the  supinator  longus  and  the  long 

fxten5<»r  of  the  thumb  are  either  not  affected  or  only  partially  paralyzed. 

In  sfevere  lead  palsies  also  the  muscles  show  marked  degenerative  changes 

when  stimulated  by  the  electric  current,  whereas  those  cases  of  traumatism 

t'»  the   miisculo-spiral    nerve,    so    slight    that    the    diagnosis    could    be    in 

«l«.ubt,  will  not  be  attended  by  the  reaction  of  degeneration  in  the  muscles. 

-Bailey.) 

.iensory  Symptoms, — The  sensory  symptoms  of  division  of  tlie  musculo-spiral 
nerve  are  not  marked.  When  the  nerve  is  divided  in  its  lower  part  no  definite 
Jisfurbances  of  sensation  are  recognizable.  If,  however,  it  is  divided  above 
the  point  where  its  external  cutaneous  branches  arise,  tliere  will  be  a  loss  of 
j^nsibility  upon  the  dorsum  of  the  hand.  This  will  involve  the  sense  of  light 
t'wh  and  the  sense  of  pain,  and  will  have  the  following  limits :  the  area  will 
Uirin  below  the  wrist,  its  ulnar  border  will  be  on  a  line  between  the  third  and 
f'lurth  fingers,  its  radial  border  will  involve  the  integument  of  the  back  of  the 
thumb,  and  its  lower  border  will  be  formed  by  a  line  drawn  across  the  basis 
•'f  the  second  and  third  fingers.^ 

The  Kedian  Hcrvc. — The  median  nerve  is  more  often  injured  in  the  foroann 
and  just  above  the  wrist  than  in  any  other  situation.  The  accident  hapj)ens 
from  incised  wounds  of  the  forearm  and  wrist  inflicted  by  knives,  or  perhaps 
most  commonly  by  cuts  from  broken  glass.  Tlie  nerve  may  also  be  injured  in 
fractures  of  the  lower  end  of  the  radius  and  in  fractures  of  the  bones  of  the 
f«»rearm,  occasionally  in  fractures  of  the  humerus  in  tlie  vicinity  of  the  elbow- 
joint.  It  has  several  times  been  seriously  injured  during  operations  for  the 
rtliff  of  deformity  following  fractures  of  the  lower  end  of  the  radius.  In  this 
last  group  of  cases  the  accident  has  happened  when  the  surgeon  operated  by  a 
dorsal  incision.     In  some  of  these  cases  it  is  necessary  to  remove  a  wedge  of 


»  Bailey,  loc.  cit,,  p.  273.  '  Sherren,  loc.  cU.,  p.  2:i8. 
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bone,  the  base  of  the  wedge  being  directed  toward  the  palmar  surface  of  the 
wrist.  If  the  wedge  is  cut  out  from  tlie  dorsal  surface  with  chisels,  the  wrist 
must  be  placed  upon  a  sand  bag  in  order  to  afford  a  suitable  solid  resistance. 
During  the  liammering  which  follows,  the  median  nerve  may  be  seriously  con- 
tused, or  if  the  chisel  goes  through  the  bone  into  the  palmar  surface  of  the 
forearm,  the  nerve  may  be  crushed,  or  actually  divided.  At  the  present  time 
such  injuries  are  avoided  by  approaching  the  fracture  from  the  radial  side 
and  honeycombing  the  wedge  of  bone  which  it  is  desired  to  remove  by  numerous 
small  drill  holes;  in  this  way  injury  to  the  median  nerve  may  l)e  avoided. 
(Lothrop.)  The  median  nerve  may  he  injured  by  a  small  punctured  wound 
above  the  wrist  which  involves  no  other  important  structure,  since  the  nerve 
in  this  situation  is  almost  subcutaneous.  Tn  fractures  of  the  up|)er  part  of 
the  forearm,  the  anterior  interosseus  branch  of  the  median  may  alone  1k» 
injured. 

The  symptoms  of  division  of  the  median  nerve  are  motor  and  sensory. 
When  the  nerve  is  divided  high  up  in  the  forearm,  there  is  paralysis  of  the 
flexor  carpi  radialis,  the  flexor  sublimis  digitorum,  and  of  the  radial  half  of 
the  flexor  profundus  digitorum.  Thus,  flexion  of  the  w^ist  and  fingers  is  im- 
perfect. From  the  pariilysis  of  the  pronators,  the  wrist  tends  to  assume  a 
slightly  supinated  position  and  the  power  of  pronation  is  impaired  or  lost. 
Owing  to  the  paralysis  of  the  flexor  longus  poUicis,  the  terminal  phalanx  of  the 
thumb  cannot  be  flexed ;  the  index  finger  can  be  flexed  at  its  metacarjKv 
phalangeal  joint,  only  through  the  interossei  muscles,  supplied  by  the  ulnar. 
The  flexor  carpi  ulnaris  and  the  inner  half  of  the  flexor  profimdus  digitorum, 
as  well  as  all  the  interossei,  are  supplied  by  the  ulnar  nerve.  Hence,  when  the 
ulnar  remains  intact,  some  flexion  of  the  wrist  is  still  possible;  the  first  phalanges 
of  all  the  fingers  can  still  be  flexed  as  well  as  the  terminal  phalanges  of  the 
fourth  and  fifth  fingers.  Through  the  unopposed  action  of  the  extensors  of 
the  thumb  supplied  by  the  posterior  interosseus,  and  of  the  adductor  of  the 
thumb  supplied  by  the  ulnar,  the  thumb  remains  in  the  position  of  extension 
and  adduction  and  lies  nearly  in  the  same  plane  with  the  fingers.  The 
muscular  branches  in  the  forearm  are  given  off  a  short  distance  below  the  elbow, 
so  that  division  of  the  median  nerve  in  the  middle  of  the  forearm  leaves  the 
muscles  of  the  forearm  unaffected.  Division  of  the  median  nerve  at  the  wrist 
causes  paralysis  of  the  abductor  and  opponens  muscles  of  the  thumb  and  of 
the  first  two  lumbricales.  It  may  thus  1^  understood  that  division  of  the 
median  nerve  just  above  the  wrist  produces  no  very  marked  or  characteristic 
motor  paralysis. 

Sensory  Symptoms, — After  division  of  the  median  nerv^e,  deep  sensibility, 
as  described  under  Injuries  of  the  Nerves  in  General,  is  preserved  throughout. 
The  loss  of  sensibility  to  light  touch  corresponds  closely  to  the  distribution  of 
the  median  nerve  as  figured  in  the  text-books.  It  must  be  borne  in  mind  that 
if  the  nerve  is  divided  above  the  region  of  its  muscular  branches,  there  may 
be  also  loss  of  sensibility  to  deep  pressure.     The  following  boundaries  for  the 
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loss  of  light  touch  and  of  sensibility  to  paiii- 
ihose  given  by  Sherren.* 


-i.  e.,  to  the  prick  of  a  pin — are 


Sensibility  to  light  touch  is  lost  over  an  area  on  the  pahu  bounded  by  a  line 
running  through  the  axis  of  the  ring  finger.  At  the  thenar  eminence  th(»  boundary 
curves  radialward  and  then  runs  to  the  radial  edge  of  the  thumbnail ;  starting  again 
at  the  ulnar  border  of  the  nail,  it  passes  along  the  free  border  of  the  first  interosseus 
<pace  and  turns  downward  opposite  the  highest  fold  over  the  first  interphalangeal 


Fig.  4.y — Dtstribution  of  the  Sensory  Nerves  in  the  Hand.      (Bailey,  after  Quain.) 


joint.  On  the  dorsum  the  last  two  and  a  half  phalanges  of  the  middle  and  index 
and  lialf  of  the  last  two  of  the  ring  finger  are  insensitive  to  epicritic  stimuli  (light 
touch).  I>oss  of  sensibility  to  pain — that  is,  to  the  prick  of  a  ])in — varies  within 
»iJe  limits.  It  may  include  not  only  the  whole  of  the  terminal  two  phahinges  of 
index  and  middle  fingers,  or  be  almost  as  widespread  as  the  sensibility  to  light 
touch. 

It  is  always  to  be  borne  in  mind  that  if  the  tc7ulons  arc  also  rut  there  will 
W  lax8  of  sensibility  to  deep  pressure^  which  may  be  as  ext(»nsive  as  the  loss  of 
*nsibility  to  the  prick  of  a  pin. 

The  IRnar  Hcrvc. — The  ulnar  nerve  is  derived  from  the  eighth  cervical,  and 
the  first  (lorsal  segments  of  the  spinal  cord.     It  forms  a  large  portion  of  the 
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inner  cord  of  the  brachial  plexus.  In  the  upper  arm  tbe  nerve  is  siipei 
At  the  elbow  it  pusses  bebintl  the  inner  condyle  of  tbe  bnmerns,  between 
the  ubaa.  In  tbe  upper  portion  of  the  forearm  tbe  nerve  is  covered  I 
flexor  carpi  nlnaris,  but  near  tbe  wrist  it  again  l»eeomes  superficial  a 
therefore,  very  likely  to  be  injured  in  this  region.  On  aecoimt  of  its  sit 
in  the  lower  third  of  the  forearm  it  is  more  often  cut  in  accidental  w< 
especially  by  broken  glass,  than  any  other  nei-ve.  It  may  be  injured  i 
part  of  its  coiir,-^  by  stab  or  incised  wounds;  it  is  sometimes  injui 
fractures  of  ilie  lower  end  of  tlie  humerus  iuvulving  tbe  inten:ial  condyl 
uuiy  l>e  severely  stretebed  iu  dislrK-atinus  of  tbe  elbow-joint.  Tlie  eifect 
duced  by  injuries  to  the  ulnar  nerve  vary  with  the  situaliun  of  tbe  injur 
divided  above  the  region  of  its  motor  liranches,  the  foHowing  muscles  -^ 
paralyzed;  the  flexor  carpi  ulnaris,  tbe  inner  half  of  tbe  flexor  prof 
digitorum,  all  the  interossei,  tbe  two  inner  hunhricales,  and  the  adducf' 


Fm.  46. — ^Bkginnino  Maix  en  Gbiffe.     Frarn  ttti  injury  tu  Ihf  ulnar  iiorve.     (Mter  Bail 

the  thnmb.  The  interossei  tb-x  the  first  nnd  extend  the  second  and 
phalanges  of  the  fingers,  so  that  in  ulnar  jiaralysis  uu>st  of  tbe  finer  muti< 
the  fingers  are  abolished.  Paralysis  of  the  interossei  muscles  also  canst 
of  power  to  addnet  and  abduct  tlie  fingers  and  to  adduet  tbe  thumb.  Tbe  p» 
of  the  baud  is  as  follows;  the  little  and  ring  fingers  are  byperextended  ; 
metacarpo-phalangeal  joints  ami  the  index  and  middle  fingtu*s  are  extent 
the  same  joints.  All  the  fingers  are  flexed  at  the  interpbalangeal  joints,  ai 
little  finger  is  also  abducted.  When  the  paralysis  is  complete  and  has 
for  some  time,  tbe  paralyzed  muscles  undergo  atrophy  and  the  nnopjrosc»d 
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of  the  other  muscles  produces  the  so-called  "  claw-hand,"  or  main  en  griff e. 
The  little  finger  cannot  be  moved  at  all.     (See  Fig.  46.) 

Sensory  Symptoms. — After  division  of  the  ulnar  nerve  there  is  loss  of 
sensibility  to  light  touch  over  the  little  finger  and  the  ulnar  half  of  the  ring 
fnger.  The  line  of  anesthesia  extends  upward,  both  dorsally  and  ventrally, 
through  the  middle  of  the  fourth  finger  as  far  as  the  wrist.  The  loss  of 
sensibility  to  pain  is  included  within  the  area  above  mentioned  and  may  cor- 
resjKmd  with,  or  be  considerably  smaller  than,  it.  If  the  nerve  is  divided  above 
its  motor  branches  the  loss  of  deep  sensibility  will  closely  correspond  to  the  loss 
of  sensibility  to  pain.  If  the  nerve  is  divided  near  the  wrist  and  the  tendons 
are  not  divided  the  sensory  sjTiiptoms  will  be  those  already  described,  in  addi- 
tion to  which  there  will  be  atrophy  of  the  small  muscles  of  the  hand  supplied 
by  tbis  nerve. 

According  to  Bailey,  the  ulnar  nerve  after  injury  is  peculiarly  liable  to  the 
ocfiirrence  of  a  traumatic  neuritis,  which  may  spread  and  involve  the  entire 
trunk  of  the  nerve.  The  affection  is  an  extremely  painful  one,  and  the  inflam- 
iiintion  may  extend  to  and  involve  the  functions  of  other  nerves.  Bailey  ^ 
relates  an  instance  where  a  patient  developed  an  ulnar  neuritis  as  the  result  of 
a  cut  on  the  little  finger.  "  Eventually  the  nerve  became  paralyzed  for  all  its 
functions.  The  pain  was  intense  and  the  swollen  nerve  could  be  felt  as  a  round 
cord  in  the  whole  of  its  peripheral  course." 

Owing  to  its  close  proximity  to  the  bones  at  the  elbow-joint  the  ulnar 
norve  is  peculiarly  liable  to  injury  in  fractures  and  dislocations  involving  the 
elln>w  joint.  The  injury  may  be  immediate  or  remote.  That  is  to  say,  the 
nene  may  be  torn,  contused,  or  stretched  at  the  time  of  the  accident,  or  in  other 
cases  it  may  be  compressed  by  callus  or  by  a  displaced  fragment  of  bone.  In 
the  fonner  group  of  cases  the  symptoms  of  paralysis  and  irritation  of  the  nerve 
cfuiie  on  immediately  after  the  accident.  A  second  group  of  cases  is  described 
in  which,  following  an  injury  to  the  elbow-joint,  a  fracture,  a  dislocation,  or  a 
separation  of  the  lower  epiphysis  of  the  humerus,  the  symptoms  of  the  injury 
suWide,  but  later,  sometimes  after  a  period  of  years,  the  signs  of  paralysis  with 
wasting  of  the  muscles  and  pain  referred  to  the  distribution  of  the  nerve  appear 
and  cause  serious  symptoms.  In  a  certain  proportion  of  these  cases  a  thickening 
f'f  the  nerve,  a  neurofibroma,  develops,  usually  at  the  point  where  the  nerve 
f«a*ses  between  the  internal  condyle  of  the  humerus  and  the  olecranon  process 
of  the  ulna.  The  nerve  may  form  a  palpable  tumor  at  this  point.  The 
diagnosis  of  the  condition  is  not  difficult.  There  will  1x5  a  history  of  a  former 
injury  to  the  elbow-joint  and  the  subsequent  development,  after  a  period  of 
years,  of  the  symptoms  of  paralysis  and  irritation  of  the  nerve,  as  described. 

The  Division  of  Both  Median  and  Ulnar  Nerves. — The  division  of  both 
niedian  and  ulnar  nerves  produces  signs  and  symptoms  equivalent  to  the  sum  of 
the  motor  and  sensory  distributions  of  the  two  nerves.     The  injury  may  occur 

*  Bailey,  loc,  dt,,  p.  270. 
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as  tlie  result  of  ineistMl  wounds  of  the  f<n-eanu  «ir  wrist^  aii<i  in  those  caisc*i*  tlu> 
wound  will,  as  a  rule,  he  an  extensive  one,  with  division  of  nntru*rons  tendont^^ 
The  paralysis  of  sensation  in  these  eases  wilL  therefore,  involve  not  onlv 
sensibility   t*>  light   toueh,   hut  nisn  to  pain,   and   aeeordinir  ti>  the  nuinlK^r  L»f 


Fig.  47.  — Ukfohmitv  of  the  H\ni>  CAVrtEu  iiy  Iv/rRY  to  the  Mf:i>ian  anij  Ulna  \kiivi:»  at  tmh 

tendons  divideih  there  will  ]k\  in  addition,  JUi  an^a  inon*  or  less  (extensive  of 
loss  of  d  ee  |  >  sf *i  i  s  i  h  i  1 1 1  y , 

As  already  rueniioncd  win  n  deserihin^  thr  injuries  of  nerves  in  ireneral,  it 
is  highly  iniportani  wlien  i^\aniiiiin*r  iiH'iso<l  wovnuls  (♦f  tin*  wrist  wilh  division 
of  tendons,  to  n^sl  ria*  sojisibility  of  tin*  parts  sujiplied  hy  \hv  median  and  ulnar 
nerves  in  order  to  di>c*o\'('r  wlK'tl»*r  one  or  ho  Mi  of  I  hem  lias  Ij^m'h  iojiirt'd,  and 
if  so,  wla^lier  their  division  is  <'oiaplet('  or  partial.  This  sljouhl  lie  d*iU*'  hefon* 
the  operative  prf>eedures  are  eommeneed  for  reunion  of  fh(^  ilividi^d  tendons.  I 
have  known  several  instanees  where  sin^^eons  have  siUu nd  th»*  tt'udon-  and 
closed  the  wcMinds  and  have  entirely  fori^otten  to  look  for  the  injuries  of  the 
nerves,  to  their  ehanrin,  when,  afhT  the  ojMmition  was  over,  it  was  disriivrred 
that  the  jmlient  had  suffi^red  a  divisiou  cd'  eillier  the  median  i>r  ulnar  nervr^  or 

<.f    lM>tlh 


FRACTURE   OF   THE   CLAVICLE 

The  ehivif'lt^  is  frarturt'd'  very  fntpii'ijlly  al  alt  ai*es.  Its  relative  frotjueuey 
as  eoin]iared  with  frarlures  f^f  utlier  hones  varies  in  (la-  sralisfics  of  different 
writers  from  10  jjc^r  eeut,  ^ialiraitnie,  to  1S,T  ]>er  ei'ut.  Pitlia.  Tn  p^neral  it 
may  he  said  that  fraetures  of  the  rhiviele  prohahly  etmstitute  ah<»ut  la  |;er  ernt 
of  all  fraetures.  Tt  is  partieularly  frequent  in  ehildren  of  hoth  srxes,  and  anioiia^ 
these,  as  was  pointed  out  hv  Kronlein,  it  takes  the  plaee  of  disloeations  of  the 
shoulder  in  adults.     Tliat  is  to  sav,  dtslfiealion  of  tlie  shonlder  in  an  aduh  hv 
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ilir&'t  riolonce  iti  tlie  eqiiivalnit  of  a  frm-tniT  of  thv  ekvide  in  a  rliild.  In 
aiiiiK  fracture  of  tlio  clavicle  is  four  timi'S  as  fre(]itcnt  in  men  aa  iu  women. 
liM'liildri^ii  iBcouipleto  fractures  are  quite*  common  from  falls  upon  the  shonlder 
.nKniaml.     (See  Fig.  48.) 

F«»r  |wir|>04r!f*s  r>f  (lescripfiim  if  is  cnj^tomarv  to  (tividr  frnchires  af  tlie  clavicle 
inKi  frai*tnn's  of  tUr  middle,  outer,  and  inner  thirds  oi  tlie  hone.  Fraetnres  of 
iktuidille  third  ar<*  lutwh  tin*  mnsi  freqiient, 

C:iLisatioii. — ^l*Vactnres  c»f  tlie  (*lavicle  may  1h*  proiluced  In*  indirect  or  direct 

1  violrtici\  or  Ity  nniscniar  actif^ii.     Ttie  most  common  ty|x?  is  fracture 

"♦f  »lie*>lifer  porticni  of  llic  nii«ltlle  tliird  c»f  the  lume  liy  indirect  violenr*\     The 

fwilun*  h  prod  need  1  »\'  fa  1 1  >  1 1  pnn  1 1  lo  n  n  tsi  ri-t  c*l  ir  <  1  hand,  the  el  how  knng  held 


-  ^K — X-lt4Y     riLlUlU^    Of     A    lilit-t.N-JSTli  K     FllACI  I  lit.    «>i      IHL    LlAVICLE    LN    A    (*HfUD. 

(Autlior'a  colleellaii.) 

n^a,  vimofirncs  by  falls  u]K>n  the  rlbnw,  r»r  I  he  [mint  of  the  shoulder.  In 
**»fiK»  pafi>ii  it  y  liclieved  tliat  the  frarfnre  may  <K'C!ir  hy  falls  npori  the  shonlder, 
^«p1i  fliat  ihe  otiter  end  of  tlie  i^lavielc  is  depressed  and  that  its  shaft  comes  into 
f'mim  with  the  first  rih,  whieh  sorve<  in  this  east*  as  t!ie  fnlcrnm  of  a  lever 
«JSi»li«t  which  tHp  V»one  i?  hrofccn.  Tntra-nterinc  fractnres  of  the  clavicle  have  been 
•wn-ed  a«^  rl»c  n^snlt  of  cxtmial  violenrp  and  the  bone  is  occasionally  broken 
4urnif?  parturition  by  th**  obstetrician.  I  saw  a  case  of  this  kind  some  two 
fCint  a^o.  Thr  fracrm^e  was  incr»m|ih^te  :ind  healed  with  but  little  deformity, 
rrarfnm?  of  the  outer  third  are  noxt    in  nnh  r  ^>f  frcipienry  and  fractures  of 
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the  inner  third  are  rare.  There  is  usually  only  a  single  line  of  fracture,  but 
more  than  two  fragments  are  occasionally  observed.  In  this  group,  if  the 
middle  third  of  the  bone  constitutes  one  of  the  fragments,  its  displacement  may 
be  very  marked.  Compound  fractures,  except  as  the  result  of  gimshot  wounds, 
are  extremely  rare.  Stimson  *  states  that  he  has  seen  but  one  case.  Simul- 
taneous fracture  of  both  clavicles  is  also  rather  a  rare  injury.  I  treated  one 
such  case.  The  patient  was  a  man  who,  finding  himself  about  to  be  run 
over  by  a  pair  of  horses  in  the  street,  put  out  both  his  hands  in  front  of 
him  and  received  the  impact  of  the  pole  of  the  wagon  upon  his  palms.  He 
sustained  fractures  of  the  middle  thirds  of  both  clavicles.  lie  was  under  my 
care  in  the  New  York  Hospital,  and  made  a  good  recovery  with  but  little  de- 
formity. The  diminution  of  function  is  trifling  and  he  is  able  to  follow  his 
occupation,  that  of  chauffeur  and  mechanic,  without  difficulty. 

Fracture  by  direct  violence  may  occur  in  any  portion  of  the  bone,  but  is 
most  frequent  in  the  middle  and  next  in  the  outer  third.  It  is  produced  most 
often  by  blows  and  falls  upon  the  clavicle,  the  force  being  directed  downward 
and  backward.  I  have  seen,  and  in  fact  produced,  one  rather  unusual  fracture 
of  the  clavicle,  mentioned  under  the  Diagnosis  of  Fractures  in  General.  AVhile 
driving  an  automobile  at  night,  I  ran  into  an  elderly  man.  The  lamp  in  front 
of  the  center  of  the  machine  struck  him  on  the  right  thigh  and  tossed  him  up 
in  the  air.  He  came  down  head  first  and  struck  with  his  left  shoulder  upon 
the  edge  of  the  metal  hood  of  the  engine.  A  small  fragment  about  an  incli  in 
length  was  chipped  off  the  posterior  surface  of  the  outer  third  of  the  left 
clavicle.  Strangely  enough,  although  both  wheels  of  the  machine  sul)se(iuently 
passed  over  him,  he  sustained  no  other  serious  injury.  The  diagnosis  at  the 
time  of  the  accident  was  not  made,  but  on  the  following  day  it  could  l)e  made 
out,  though  obscured  by  a  large  hematoma,  which  formed  upon  his  shoulder. 

The  mechanism  of  the  most  frequent  type  of  fracture — namely,  that  of  the 
middle  third  of  the  bone — is  that  the  violence  is  exerted  in  the  direction  of  the 
long  axis  of  the  bone  in  such  a  manner  as  to  increase  its  normal  S-shajied  curves ; 
and  such  violence  being  continued,  the  clavicle  breaks  regularly  in  its  middle 
third.  The  line  of  fracture  is  usually  oblique,  and  from  the  anterior  border  of 
the  bone  frequently  runs  inward  and  backward,  although  it  may  take  any 
direction.  It  is  sometimes  transverse,  and  cases  are  recorded  where  it  was  so 
oblique  as  to  be  almost  in  the  direction  of  the  long  axis  of  the  bone.^  The  line 
of  fracture  running  from  the  middle  of  the  outer  end  of  the  bone  toward  its 
sternal  end  in  such  a  manner  that  the  clavicle  has  been  split  into  two  almost 
parallel  fragments. 

The  displacement  following  fractures  of  the  middle  third  of  tlie  clavicle 
of  the  oblique  variety  depends  upon  gravity  and  upon  muscular  action.  The 
outer  fragment  is  firmly  attached  to  the  scapula  by  ligaments  and  muscles,  and 
the  stretcher  action  of  the  collar  bone  being  destroyed,  the  entire  shoulder  tends 


'  Loc,  cit,  p.  190.  '  Ibid.,  1900. 
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to  fall  forward,  downward,  and  inward,  Tbis  tendency  is  increased  by  tlie 
aeiioii  of  the  large  innseles  passing  froni  the  thorax  to  the  huinerus*  The  inner 
fragxnent^  on  the  oilier  hand,  is  apt^d  upon  by  the  sternrvmastoid  ninscle  and  is 
dx^nni  upward.  Commonly  the  inner  end  of  the  outer  frai^ment  slips  beneath 
the  oafer  end  of  the  inner  fra^ient.  Angnlar  disphicenient  and  the  overriding 
mMX  be  %'^ery  marked  and  frequently  results  in  considerable  shortening  of  the 
bone.  If  tlie  fracture  is  transverse,  overriding  rarely  takes  place.  The  de- 
formity then  present  is  conimonly  an  angnlar  onej  with  the  apex  of  the  angle 
diiected  backward  and  npward.  In  oblique  fractures  the  angnlar  displacement 
sod  overriding  may  l*e  extreme.  I  had  nne  ease  in  a  hoy  of  fifteen  with  a 
fnoture  of  the  right  clavicle.  The  angnlar  deformity  and  (nerriding  was  so 
gn*«t  that,  union  lud  having  occurred  after  several  weeks,  I  cnt  down  upon 
llw  broken  b«»ne  and  so  fashioned  its  fractured  ends  that  they  interbH^ked 
ftltgiitly.  A  single  chromic  catgut  suture  was  introduced  to  hold  them  during 
the  application  of  a  plasterof-paris  dressing.  The  patient  was  kept  on  his  Imck 
with  a  cushion  between  his  shoulders  for  two  weeks.  Bony  union  occurred  with 
Terv  slight  deformity. 

Diagnosis  of  Fractures  of  the  Middle  Third  of  the  Bone. — In  chiblren  the 
diagnosis  of  incomplete  fracture  of  the  middle  tliird  can  usually  l>e  made  from 
the  history  of  the  injury,  from  the  Icxfalized  pain  and  tenderness,  and  from 
comparison  with  the  sound  side  by  Ufjpreciating  by  sight  and  touch  a  change  in 
the  ontline  of  the  bone.  In  some  cases  slight  mobility  nuiy  be  detected  and  the 
bone  can  usually  be  l)ent  into  nearly  its  normal  con  lour,  sometimes  with  the 
appreciation  on  the  part  of  the  surgeon  of  a  slight  crepitation.  The  diagnosis 
is  Tenr  readily  made  by  means  of  an  X-ray  picture.  (See  Fig.  48.)  The 
<ti«gnosis  of  complete  obliqne  fractures  of  the  middk^  third  whh  dis]dacement 
is  alsolutely  siuijile.  All  the  signs  of  fracture  are  usually  present- — deformity, 
localized  tenderness,  mobility,  sometimes  crepitatiou.  This  last  sign  may, 
however,  be  absent  when  the  overriding  is  considerable,  until  the  patient  is 
placed  upon  his  hack  with  a  pillow  between  the  shoulders,  %vhen  the  fragnienta 
toid  to  resume  their  normal  relations.  Crepitation  can  then  be,  as  a  rule, 
dieited.  Frequently  the  diagnosis  can  be  made  by  inspection.  The  attitude 
of  the  patient  is  quite  characti  ristic.  lie  hvans  his  head  and  boily  toward  the 
iojored  side  and  supports  t!ie  forearm  and  elbiw  with  Ins  other  hand.  The 
shoulder  drocips  notably,  and  if  there  be  much  overriding  the  shortening  of  the 
Moulder  may  U-  apjiarent  upon  inspection. 

fracture  of  the  Outer  Third  of  the  Clavicle.— ^Fractnre  of  the  outer  third  of 
the  clavicle  occurs  as  the  result  of  indirect  or  direct  violence.  The  line  of 
fracture  is  commonly  transverse,  rarely  oblique,  and  the  displacement  may  be 
dight,  considerable,  or  absent.  The  commonest  form  of  displacement  is  angular, 
with  the  apex  of  the  angle  pointing  backward.  When  the  fracture  takes  place 
within  an  inch  of  the  outer  end  of  the  bone — namely,  outside  the  attachment 

the  trapezoid  ligament — there  is  usually  marked  angular  diH]>l  a  cement,  **  the 
Bter  fragment  turning  fonvard  and  inward  until  its  axis  is  at  right  angles  \vith 
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tliiit  of  tlie  iiiiKT  fniiiiiu'iit."  *      Tlic  outer  en<l   of  tlie  iimtT  fragment  may- 
slightly  overri<le  and   lie  on  top  of  the  outer  fragment.      The   clii^plaeeiiieikt: 
is  much  less  marked  than  in  fracture  of  the  middle  third,  still,  all  the  signs 
of  fracture  are  usually  pn^sent.      In  the  ahsence  of  displacement,   the  prol>- 
ahle  j)resence  and  seat  of  fracture  can  be  determined  by  finiitr  pressure  along 
the  shaft   of  the  bone.      When  the  i)oint  of  fracture  is  reached   the   patient 
will  always  comjilain  of  pain.     ^lovements  of  the  np]ier  arm  will  also  cause 
]iain  at  the  s(»at  of  fracture.     The  correctness  of  the  diagnosis  can  often  be 
demonstrated  by  the  formation  of  a  mass  of  callus  producing  an  enlargement 
of  the  bone  in  the  course  of  a  fortnight  or  so.     In  some  fractures  of  the  outer 
third  where  there  is  no  displacement,  but  where  a  ])oint  of  extrcnnc  tenderness 
exists,  if  the  surgeon  placets  his  right  forearm  iH'neath  the  axilla  of  the  iujun»cl 
side,  whih'  the  left  s<»<*ond  and  third  fingers  are  ]]la(vd  o\-er  the  snpjM)scd  ]Hiiut 
of  fracture,  au<I  then  with  his  right  arui  raises  the  shoulder  ami  makes  roi-kinpf 
motions  u|)  au<l  down,  nit^bility  will  fi-e<piently  1k»  dettvted  by  the  fingc»rs  n»stinfC 
upon  the  elavich'.     'J'lie  fractures  just  descrilxMl,  in  which  little  or  no  disiJace— 
ment  (K'curs,  are  thc)S(^  which  take  place  usually  l)etween  the  conoid  and  trajx^zoid 
ligaments.     In  some  of  them,  as  already  noted,  there  will  be  an  angular  displace- 
ment.    In  others  the  displacement,  if  the  fracture  Ik?  very  close  to  the  outer 
end  of  the  bone,  may  nearly  resemble  a  dislocation  of  the  outer  end  of  the 
clavicle.     In  any  case  of  doubt  as  to  the  existence  of  fracture,  its  presence  or 
absence  may  be  d(Mnonstrated  with  certainty  by  means  of  one  or  more  good 
X-ray  ])ictures.      In  t)nl(»r  to  show  a  fracture  of  the  clavicle  in  this  way  most 
clearly  tlie  ])atient  should  lie  prone  upon  the  table.     The  arm  of  the  injured 
side  may  be  permitted  to  hang  over  the  edge  of  the  table,  or  in  some  cases  the 
hand  of  tlie  injured  side  nuiy  be  ])laced  behind  the  patient's  back.      In  some 
cases  tlie  sound  shoulder  may  l)e  su])]K)rted  by  a  low  cushion.     The  objtvt  of 
the  posturing  is  to  bring  the  entire  length  of  the  bone  as  nearly  as  j)ossible  in 
contact  witli  tlie  ])hotogra])hic  plate,  and  the  position  may,  of  course,  1x3  varied 
slightly  to  suit  the  individual  case.     If  stereoscopic  pictures  be  taken  in  this 
position  a  fracture,  if  ])resent,  can  always  l)e  detected. 

Fractures  of  the  Inner  Third  of  the  Clavicle. — Fractures  of  the  inner 
third  of  the  clavicle  are  extremely  rare.  They  may  he  produced  by  direct 
or  indirect  violence.  The  line  of  fracture  is  usually  oblique.  The  usual 
displacement  is  of  the  inner  end  of  the  outer  fragment  dowTiward  and  for- 
ward. If  the  inner  fragment  is  displaced  at  all,  it  js  apt  to  be  rotated  slightly 
upwanl. 

Prognosis. — The  ])rognosis  in  fracture  of  the  clavicle  as  to  union  and  func- 
tional result  is  in  most  instances  excellent.  In  Germany,  wdiere  the  disabilities 
following  accidents  among  working  people  are  carefully  estimated  and  paid  for 
by  insurance  societies  under  governmental  control,  it  is,  however,  considered 
that  from  ten  to  fifty  ])er  cent  of  the  earning  capacity  of  an  individual  may  he 


»  T>.  A.  Stimson.  lor.  n't.,  p.  105,  1907. 
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Ki5*t  fn>iii  a   frac'tuiT  *»t   tin*  rliivirlr,  inu\    in  cnsc   hnili  rhivifh/s  inr  frnrhrrnl 
tlw  »]i!>4iliility  iiuiy  tmioiiDt  to  fifty  \)vr  rent. 

Complications. — SiTions  ooiiij>Iii'at[<»iis  :irc  run*  in  frii«/tnris  nf  t!io  oljivic^lf. 
In  a  few  cas4^<,  iiijiirirs  <if  the*  briicliijil  jihwus  liiivr  Ikhii  ret-nriKMl,  Init  it  sih*hi!^ 
jir^tbaliie  that  they  wvrv  proilurH'il,  not  hy  the  tlin*c*t  ju-tion  of  tlif  !>rokt*n  i^n<ls  of 
the  hone,  Imt  hy  the  same  violt^ncf  uliich  caused  tlit"  fr;ic*tnns  In  a  nioch'nile 
ntiniljiT  of  iastancvs,  as  the  result  nf  the  format  inn  tif  exnlteriuit  eallus^  pressure 
sjiniitoms  have  clevehi|jed  refenihle  to  the  braehial  plextis.  In  hihl  cases  siifli 
syniptoiiijs  are  readily  remcjval^le  hy  eiitting  away  the  excessive  ealhis.  A  very 
few  instaneei^  have  U'vu  i^eeonletl  nf  injnriet*  to  the  lung  and  a  f(^w  of  injuries 
t*i  the  giiU-iavian  and  intr^rnal  jniridar  veins.  Faibin*  of  iminn  is  vrry  rar(\ 
evvu  in  tJiof^e  eas*'s  where  nnieh  ovi  rriding  lakes  |ihtre^  hi)l  even  in  the  rare 
in!^tanet*R  wliere  nition  has  n<^t  orrurred,  I  he  finietional  resnlt  lias  liec^n  for  the 
untt-t  jKirt  satisfyetory. 


DISLOCATIONS  OF   THE   CLAVICLE 

lHs»l<»catii»ns  of  the  elavit^e  I'onstitiife  iu  the  statist ies  of  most  observers 
about  live  jrt  cent  of  all  dish>(*aliims,  Tlie  hone  is  Lpiite  tirndy  held  in  position 
hr  ligaments  whieh  attaeh  it  to  the  scapula  at  its  onter  end.  At  its  inner  end 
it  h  attaehed  to  the  stern nni  and  to  the  first  rih.  Dishjeatioiis  luay  (KM-nr  at  the 
oril«*r  or  inner  enc!  <if  the  Ume.  The  former  are  nnudi  the  more  fretpunt,  A 
ivry  few  cases  only  of  sinndtanenus  distiK-ation  of  l>oth  ends  of  the  honc^— 
naDreh  .  eleven  only  are  re(*<>rdei1.^ 

Dislocations  of  the  Outer  End  of  the  Clavicle,- — C  Vmiph^e  <li>hH'ation  of  tlic 
*Hifor  end  of  the  elaviele  only  oeeurs  after  ni|i1nre  nf  die  li*;anieuls  td  ih**  aero- 
miWlavieiilar  joint  and  of  tlie  fonoid  and  trapej^nid  liijjanients  whi(*!i  atlaeh 
tlic  uufler  surfnei*  of  the  hone  to  the  (*oraenid  pnH-ess,  The  ineomplete  disloeu- 
tion^  are  not  infri'<pient.  The  hone  nmy  he  dis|ihieed  upward  on  top  of  tlie 
aerominn,  or  downward  and  haekward,  or,  vt^ry  rarely,  downward  and  forwartl 
bt^neatii  the  enraeoid  prwess,  r>islo(»ation  nj>wan!  is  mneh  the  most  eonnnon 
firrrn,  Tlie  eonnuonest  eatise  is  a  hlrw  or  fall  upon  the  aeroniion,  siu-h  thsit 
itie  sc*apula  is  forced  downward  and  at  the  same  time  fnrward  or  l>aekward  and 
inward.  The  ^i^ns  JHhI  sy mptiuns  of  eoniplete  dish^rations  ujiward  are  so 
marked  that  u,snally  no  eonfnsirm  ean  ariso.  When  the  disjfx*atitm  is  complete 
tlic  npper  end  of  the  elavieh^  rides  n]nvard  a!»nve  the  aeromioii  and  forma  a 
Ti*ihle  and  palimhle  proniinenet?  of  the  outer  part  of  the  shoulder.  On  accounl 
«»f  pain  there  is  marked  dinunution  of  fnnetion  in  the  shoulder-jidirt,  as  a  rule. 
In  other  eases  tlie  patients  are  ahle  to  use  the  lind)  (piite  well,  even  immediately 
iflcT  the  aeeident.  There  will  also  he  hx^alixed  pain  and  tendernesa.  The  acro- 
mion lies  licneatli  the  onler  end  of  the  ehiviele  and  is  disphieed  dim'nward  and 
bwatfL    n?nally  a  eoniparison  hy  ins]ieetion  and  jialjtalion  of  the  two  shoulders 
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is  entirely  suflBcient  for  the  diagnosis.  In  the  incomplete  form  the  clavicle 
rides  up  higher  than  normal  above  the  acromion,  but  the  joint  surfaces  are  not 
entirely  separated.  The  displacement  is  readily  reduced,  but  tends  to  recur. 
The  only  error  likely  to  be  made  is  to  suppose  that  the  injury  is  a  fracture  of 
the  outer  end  of  the  clavicle.  This  can  be  excluded  by  following  the  out- 
line of  the  outer  end  of  the  bone  with  the  fingers  and  appreciating  that  its 
contour  is  normal,  and,  further,  by  comparative  measurements  of  the  clavicles 
of  the  two  sides;  further,  by  the  fact  that  crepitation  is  absent  and  that  by 
elevation  of  the  shoulder  the  deformity  is  diminished  or  disappears,  but  recurs 
at  once.  It  occasionally  happens  that  in  dislocations  of  the  outer  end  of  the 
clavicle  a  small  fragment  of  bone  is  torn  away,  either  from  the  acromion  or  from 
the  clavicle,  but  even  in  these  cases  the  true  condition  of  affairs  is  easy  to 
appreciate. 

Dislocation  Downward  of  the  Outer  End  of  the  Clavicle. — This  is  a  very 
rare  form,  only  twelve  cases  having  been  recorded.^  It  has  been  produced  by 
direct  violence,  as  from  a  blow  or  fall  which  presses  the  outer  end  of  the  clavicle 
downward.  It  has  also  occurred  from  muscular  violence.  The  symptoms  have 
been  marked  and  the  diagnosis  in  the  recorded  cases  has  not  been  difficult 
The  pain  at  the  time  of  the  injury  has  usually  been  quite  severe,  and  there  has 
been  marked  functional  disability  of  the  upper  extremity.  In  some  of  the 
cases  pressure  symptoms  upon  the  brachial  plexus  were  noted.  The  inner  end 
of  the  clavicle  appears  ratlier  prominent  and  the  bone  can  be  traced  outward 
and  will  seem  to  occupy  a  deeper  position  than  normal  until  its  outer  end  is  lost 
beneath  the  prominent  acromion.  The  entire  shoulder  appears  to  be  some- 
what depressed.  It  is  not  difficult  to  identify  the  articular  surface  of  the  acro- 
mion and  to  discover  that  it  is  empty  and  no  longer  occupied  by  the  clavicle. 

Suhcoracoid  Dislocation  of  the  Clavicle. — A  third  and  exceedingly'  rare 
form  of  dislocation  of  the  outer  end  of  the  clavicle  has  been  observed  and 
reported  by  two  surgeons,  Godemer  and  Pinjon.  The  cases  number  six,  al- 
though a  few  otlicrs  have  been  reported  in  combination  with  dislocation  of  the 
shoulder.  In  tlie  reported  cases  the  injury  has  been  produced  by  a  fall  upon  the 
shoulder.  The  symptoms  were  y)ain  and  loss  of  function,  marked  prominence 
of  the  acromion  and  of  tlie  coracoid  process,  which  could  be  felt  beneath  the 
skin,  and  a  deep  depression  corresponding  to  the  position  of  the  outer  end  of 
the  clavicle.  The  end  of  the  clavicle  could  be  felt  in  the  axilla.  There  was 
limitation  of  motion  in  the  arm  upward  and  inward.  The  shoulder  was  dis- 
placed downward  and  forward.  Reduction  does  not  appear  to  have  been  diflS- 
cult  in  any  of  the  cases.     The  correctness  of  the  observations  is  questioned.^ 

Dislocation  of  the  Sternal  End  of  the  Clavicle. — Dislocation  of  the  sternal 
end  of  the  clavicle  is  less  frequent  than  that  of  its  outer  extremity.  The  dis- 
location may  take  place  in  three  directions.  Their  frequency  is  in  the  order 
given:  (a)  forward  dislocation,  (6)  upward  dislocation,  (c)  posterior  dislocation, 

»  L.  A.  Stimson,  loc.  ciL,  p.  542,  1907.  » Ibid.,  p.  545. 
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Forward  Dislocation. — The  forward  dislocation  may  be  complete  or  in- 
complete. In  tbe  reported  cases  the  mechanism  appears  to  have  been  that  the 
shoulder  and  the  outer  end  of  the  clavicle  were  displaced  downward  and  back- 
van!  until  the  normal  limit  of  mobility  was  reached,  after  which  the  clavicle 
came  in  contact  with  the  first  rib,  and,  this  acting  as  a  fulcrum,  the  anterior 
and  internal  end  of  the  bone  was  pried  out  of  place.  The  anterior  sterno- 
clavicular ligament  is  ruptured.  The  dislocation  has  been  produced  by  falls 
upon  the  shoulder,  by  severe  pressure  over  the  outer  end  of  the  clavicle,  as  in 
nm-over  accidents,  when  the  individual  was  on  his  back,  and  occasionally  by 
forcibly  bringing  together  the  elbows  behind  the  back.  (Richerand.)  It  has 
also  been  produced  by  muscular  violence,  as  in  the  act  of  squaring  the  shoulders 
during  military  drill.  (See  also  Axillary  Aneurism.)  The  dislocation  has 
also  been  slowly  produced  in  a  few  cases  by  gradual  relaxation  of  the  liga- 
ments.^ 

The  most  marked  sign  of  the  injury,  in  addition  to  local  pain  and  swelling, 
with  loss  of  function  in  the  arm,  is  the  presence  of  the  dislocated  end  of  the 
clavicle  in  front  of  the  sternum.  Usually  these  patients  are  unable  to  raise 
the  arm,  the  shoulder  is  depressed  and  the  head  is  bent  toward  the  injured  side. 
If  the  dislocation  is  incomplete,  the  head  of  the  bone  is  less  prominent  and  the 
displacement  can  usually  be  readily  reduced  by  direct  pressure,  but  tends  to 
reappear  at  once.-  In  the  complete  cases  reduction  is,  as  a  rule,  easily  made, 
but  hard  to  maintain. 

Upward  Dislocations. — The  upward  dislocations  are  much  more  rare 
than  the  preceding.  AVhen  produced  by  external  violence,  the  force  is  exerted 
tif«r»n  the  acromion  and  outer  end  of  the  clavicle  to  depress  the  shoulder  and 
thus  tearing  the  upper  portion  of  the  capsular  ligament  of  the  sterno-clavicular 
jmnt,  lifting  or  prying  the  bone  out  of  its  position.  If  the  force  continues  to 
presa  the  shoulder  toward  the  median  line  of  the  body,  the  inner  end  of  the 
clavicle  is  pushed  upward  and  inward  a  variable  distance.  The  signs  and 
symptoms  produced  are  the  presence  of  the  head  of  the  bone  above  its  normal 
p-j^ition  and  behind  the  sternal  portion  of  the  sterno-cleido-mastoid  muscle.^ 
This  displacement  varies  greatly  in  degree.  It  may  be  slight  or  so  marked  that 
the  inner  end  of  the  clavicle  is  pressed  far  upward  in  the  neck  and  across  the 
Diwlian  line.  The  symptoms  of  dys])nea  from  pressure  u|x>n  the  trachea  have 
been  observed  in  a  certain  numl)er  of  cases;  more  rarely  difficulty  in  swallow- 
ing. In  addition,  the  shoulder  is  depressed  and  approaches  the  median  line. 
It  is  usually  possible  to  feel  the  notch  in  the  sternum  for  articulation  with 
the  clavicle,  empty.  In  some  of  the  cases,  however,  the  swelling  might  be  so 
great  that  this  sign  could  not  be  detected.  In  a  few  cases  symptoms  referable 
to  pressure  upon  the  phrenic  and  pneumogastric  nerves  have  been  observed. 
An  X-ray  picture  would  show  the  position  of  the  bone. 

•  L  A.  Stimaon,  loc.  ci/.,  p.  629,  1907.  » Ibid.,  p.  531,  1907. 

•  Ibid.,  p.  534,  1907. 
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Posterior  Dislocation  of  the  Inner  End  of  the  Clavk  lk. — 1'liis 
form  may  1x3  produced  by  direct  violence,  which  presses  the  inner  end  of  the 
clavicle  backward,  or  by  indirect  violence,  which  presses  tlie  point  of  the  shoul- 
der forward  and  inward.  In  the  latter  group  of  cases  the  injury  has  been  c*ausc'<l 
usually  by  lateral  compression  of  the  shoulders,  as  Iwtween  a  railway  ciir  and 
a  wall,  or  some  similar  accident.  In  the  cases  produced  by  direct  violt'ucc  the 
causes  have  ham  a  fall  upon  the  front  of  the  chest,  or  a  blow,  or  direct  ])ressurc 
as  from  a  heavy  body  passing  across  the  chest.* 

The  dislocation  may  be  complete  or  incomplete,  and  in  the  comph'te  cases 
the  amount  of  displacement  has  varied  a  good  doal  in  different  cases  The 
principal  signs  and  symptoms  are  absence  of  tlie  liead  of  the  bone  fmtn  its 
]iroiKn'  position,  iind  the  ])resencc  lx»hind  the  sternum  of  a  l)ouy  mass  which 
moves  with  motions  of  the  shouhler.  Fre(|uently  the  hea<I  of  the  bone  presses 
u]ion  the  trachea,  causing  dyspnea,  less  often  upon  the  gullet,  causing  dillieidty 
in  swallowing.  In  some  of  the  cases  venous  congestion  of  the  face  and  iwrk 
has  occurred,  which  disapjx^ared  after  reduction  of  the  dislocation.  The  sImmiI- 
der  ap|x*ars  depressed  and  shortened.  In  addition,  there  is  greater  or  less  loss 
of  function  in  the  upper  extremity,  caused  by  pain,  and  rigidity  of  the  hea<l 
and  neck,  for  the  same  reason. 

Double  Dislocation  of  the  Clavicle. — Double  dislocation — i.  e.,  dishH-atinn  of 
both  ends  of  the  clavicle — has  been  recorded  in  eleven  cases.  (Stimsou. )  in  all 
but  one  the  injury  was  produced  by  external  violence  of  a  seven*  grade,  and 
the  force  seems  to  have  bc»en  directed  from  without  and  behind,  forwanl  and  in- 
ward upon  the  affected  shoulder.  In  all  the  cases  the  inner  end  of  th(»  elaviele 
has  been  dis])]aced  forward.-  The  displacement  of  the  outer  end  has  been  in 
various  directions.  The  recognition  of  the  condition  should  l)e  (piite  simple 
on  inspection  and  palpation. 

The  exact  diagnosis  of  any  case  in  which  the  existence  or  character  of  the 
displacement  is  doubtful  can  l)est  he  made  by  a  pair  of  stereoscoi)ic  radio- 
graphs viewed  in  the  Wheatstone  stereoscope. 


FRACTURES  OF  THE  SCAPULA 

If  we  except  gunshot  fractures  in  time  of  war  and  fractures  of  the  acro- 
mion process,  fractures  of  the  scapula  are  rare  and  constitute  in  the  statistics 
of  most  observers  about  1  jier  cent  of  all  fractures.  It  is  customary  to  diviile 
fractures  of  the  sca])ula,  for  purposes  of  description,  into  sevcM'al  grou]>s, 
namely:  (1)  Fractures  of  th(»  body  of  the  bone,  (2)  Fractures  of  the  up]x»r 
angle,  (3)  Fractures  of  the  lower  angle,  (4)  Fractures  of  the  spine,  (5)  Frac- 
tures of  the  acromion  process,  (C))  Fractures  of  the  coracoid  process,  (7)  Frac- 
tures of  the  neck  of  the  bone,  and  (8)  Fractures  of  the  glenoid  cavity. 


'  L.  A.  Stimson,  hn-.  cU.,  p.  532,  1007.  » Ihld.,  p.  'AT^,  VMM. 
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Fractnrcs  of  the  Body  of  the  Bone. — There  may  be  one  or  several  lines  of 

fraornn'.    In  tlie  former  group  the  line  of  fracture  may  be  transverse  or  oblique, 

ml  Kvurs  through   the  subspinous   fossa.      Displacement  may   be   a])sent   or 

rerv  sli^'lit :  in  some  cases  there  is  overriding.     The  lower  fragment  may  be 

4<j»lacc<l  toward  the  axilla,  or  in  the  opposite  direction.     In  multiple  fractures 

\k  liiiis  «>f  fracture  may  run  in  any  direction.     They  are  frequently  stellate, 

^'fiieriiiu^  with  comminution.     Gunshot  fractures  made  by  modern  military 

I  /iiillits  of  the  body  of  the  bone  may  be  clean  jierforations  or  be  accompanied  by 

^>Mm<,  as  evidenced  by  widespread  t€*nderness  on  palpation.     The  causes  of 

fniHiire  of  the  l)odv  other  than  gunshot  wounds  are  usuallv  direct  violence,  as 

fn>in  l)low>  over  the  shoulder-blade,   or   falls  upon   the  back,   as   in   slipping 

wliili'  iroing  downstairs  and  falling  against  the  angle  of  a  step.     All  the  signs 

•if  fracture  may  l)e  present,  or  some  may  l)e  wanting.     There  is  always  local- 

i»il  j»ain  on  pressure,  and  such  motions  of  the  arm  as  involve  also  movement 

•'f  tilt'  scapula  will  cause  marked  ])ain  at  the  seat  of  fracture.     In  some  cases 

inoiiility  may  \iv  detected  by  placing  the  arm  in  such  a  position  that  the  scapula 

tlan>  away  from  the  ribs,  as  by  putting  the  hand  behind  the  back.     If  then  a 

tiiufir  or  two  can  Ik*  inserted  below  the  lower  angle  of  the  bone,  Ix'tween  it  and 

'Iw  rilts,  while  the  other  hand  grasps  the  spine  and  acromion,  lifting  and  rock- 

iiu:  motions  made  by  the  fingers  beneath  the  lower  angle  will  often  permit  the 

Mirp^i.n  to  recognize  abnormal  mobility   and   sometimes  crepitation.      If  the 

l^tknt  is  not  too  fat,  or  very  muscular,  a  departure  from  the  normal  in  the 

iiilitie  of  the  bone  can  usually  be  detected  by  palpation,  when  overriding  or 

laural  displacement  exists. 

Fractures  of  the  Upper  Angle. — Fractures  of  the  upper  angle  of  the  bone 
:irM*xc(i(lingly  rare.  The  line  of  fracture  runs  obliquely  somewhere  above 
tin  U»ttoin  of  the  supraspinous  fossa,  or  may  extend  through  the  spine  into 
tlic  >nl»spinous  fossa.  In  the  few  reported  cases  the  fracture  has  \\oeu  caused 
''y<lirt'<t  violence.  In  one  case  recorded  by  Gurlt,  and  quoted  by  Stimson,* 
^'•^  fnijL'inent,  including  the  angle  of  the  bone,  was  drawn  upward  and  inward 
'}  flu  levator  angidi  scapula*  muscle.  The  fracture,  if  present,  could  he  in- 
^rnd  with  probability  from  localized  pain  and  tenderness,  increased  by  eleva- 
'"'11  <»f  tli(»  arm,  |K)ssibly  by  grasping  the  fragment  between  the  fingers  and 
""'ini:  its  abnormal  mobility.  The  detection  of  fractures  of  the  body  of  the 
^•ainija  hy  means  of  the  X-rays,  the  shoulder-blade  In'ing  placed  over  the  ])late, 
^''h1(|  probably  require  the  use  of  a  tul)e  of  low  resistance,  unless  there  were 
'••irlv  niarkf^l  displacement,  since  the  top  of  the  bone,  as  well  as  the  portion 
["•"jMintr  above  the  spine,  is  so  thin  that  it  casts  a  very  faint  shadow. 

rractnres  of  the  Spine  of  the  Scapula. — Fractures  of  the  spine  of  the  scapula 
arf'  rare.  They  have  been  produced  by  direct  violence,  as  from  a  blow  from 
''inntj,  downward  and  forward  against  the  prominent  edge  of  the  bone  near 
nu-  ficroiiiion.     Personally  I  have  seen  but  one  case,  produced  by  a  fall  upon 


»  L.  A.  Stimson.  lor.  n't.,  p.  209,  1900. 
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the  back.  There  was  a  marked  contusion  over  the  scapula  and  a  considerable 
hematoma.  The  signs  of  fracture,  localized  tenderness,  mobility  and  crepita- 
tion, were  present.  Stimson  states  that  no  preparation  of  an  isolated  fracture 
of  the  spine  of  the  scapula  is  known,  the  knowledge  of  the  fracture  being,  there- 
fore, purely  clinical. 

Practurcg  of  the  Acromion  Process. — ^Fractures  of  the  acromion  process  of 
the  scapula  may  be  produced  by  direct  violence,  as  from  a  blow  upon  the  shoul- 
der, or  indirectly  by  falls  upon  the  hand  or  elbow.  Up  to  the  twentieth  year 
separation  of  the  epiphysis  may  occur.  The  diagnosis  is,  as  a  rule,  entirely 
simple.  All  the  signs  of  fracture  are  present.  The  deformity  may  be  slight  if 
the  fracture  is  near  the  tip  of  the  process ;  or,  on  the  other  hand,  if  the  greater 
portion  of  the  acromion  is  broken  off,  there  will  be  some  falling  of  the  shoulder, 
and  palpation  will  usually  permit  the  surgeon  to  feel  a  gap  in  the  bone,  some- 
times the  prominent  ridge  of  the  inner  edge  of  the  smaller  fragment.  The  mo- 
tions of  the  arm  are  greatly  restricted  on  account  of  pain.  Abduction  is  usually 
impossible.  If  only  a  small  portion  of  the  bone  is  broken  off,  the  fragment  may 
be  drawn  downward  by  the  fibers  of  the  deltoid,  so  that  considerable  separation 
is  observed.  All  the  other  positive  signs  of  fracture  may  be  elicited  by  move- 
ments of  the  arm,  or  by  passive  movements  of  the  smaller  fragment. 

Fracture  of  the  Coracoid  Process. — Fracture  of  the  coracoid  process  may 
occur  as  the  result  of  direct  or  indirect  external  violence,  occasionally  from  mus- 
cular action.  The  fractures  by  direct  violence  are  frequently  complicated  by 
associated  injuries,  such  as  fractures  of  other  portions  of  the  scapula,  the  hu- 
merus, and  fracture  of  the  clavicle  or  ribs.  Fractures  by  indirect  violence  have 
been  caused  by  severe  blows  and  falls  upon  the  shoulder.  The  fractures  produced 
by  muscular  action  have  usually  resulted  from  violent  muscular  efforts.  Frac- 
tures by  indirect  violence  have  sometimes  been  caused  by  force  transmitted 
through  the  dislocated  head  of  the  humerus,  in  other  cases  by  pressure  of  the 
tip  of  the  process  against  the  clavicle  in  forced  flexion  of  the  shoulder.  (Lane, 
quoted  by  Stimson.)  The  line  of  fracture  usually  runs  about  an  inch  from  the 
tip  of  the  process,  but  may  be  close  to  its  base.  The  signs  and  symptoms  are 
localized  pain  and  tenderness ;  pain  on  motion  of  the  arm,  notably  by  voluntary 
flexion  and  adduction ;  *  pain  on  deep  inspiration,  owing  to  the  coptraction  of 
the  pect oralis  minor.  The  signs  of  mobility  and  crepitation  are  not  always 
easily  made  out  on  account  of  the  extravasation  of  blood  and  swelling.  In 
some  cases,  where  the  violence  has  been  extreme,  the  ligamentous  attachments 
to  the  process  being  torn,  the  fragment  is  dragged  downward  and  inward 
by  the  attached  muscles,  and  in  some  cases  such  displacement  has  been  ap- 
preciable. 

Fractures  of  the  Neck  of  the  Scapula. — ^A  very  small  number  only  of  these 
fractures  have  been  subjected  to  anatomical  dissection.  Stimson  ^  was  able  to 
collect  only  six  cases  from  the  literature.     The  line  of  fracture  may  run  from 

»  L.  A.  Stimson,  loc,  cit,  p.  211,  1900.  ^  Ibid.,  p.  214,  1907. 
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the  suprascapular  notch  downward  to  the  axillary  border  of  the  bone,  in  a  direc- 
tion nearly  parallel  with  the  articular  surface  of  the  glenoid  cavity,  or  it  may 
begin  at  or  near  the  upper  border  of  the  articular  surface  and  run  downward 
to  the  axillary  border.  The  fracture  occurs  when  the  arm,  being  rotated  out- 
ward, direct  violence  is  applied  from  behind  against  the  head  of  the  humerus, 
or  by  a  blow  upon  the  elbow  when  the  arm  is  directed  backward.^  The  signs 
and  symptoms  of  this  fracture  closely  resemble  in  many  respects  dislocations 
of  the  humerus.  The  shoulder  is  flattened,  the  acromion  is  prominent,  there 
is,  as  a  rule,  entire  inability  to  move  the  arm.  Passive  motion,  liowever,  is 
possible  and  is  not  necessarily  painful.  The  most  characteristic  sign  is  that 
the  displacement  is  readily  reduced  by  lifting  the  arm  directly  upward,  but 
recurs  at  once.  The  reduction  of  the  displacement,  as  indicated,  is  sometimes 
accompanied  by  crepitus  and  always  by  severe  pain.  In  some  cases  the  frag- 
ment could  be  palpated  in  the  axilla.  In  general  the  diagnosis  is  quite  simple, 
as  above  described,  the  important  difference  from  a  dislocation  of  the  humerus 
being  that  the  deformity  and  displacement  in  the  fracture  is  readily  reduced, 
but  at  once  recurs. 

Fractnies  of  the  Glenoid  Cavity. — As  a  complication  of  dislocation  of  the 
slioulder-joint,  chipping  off  of  a  portion  of  the  border  of  the  glenoid  cavity  is 
not  rare.  The  fracture  commonly  involves  only  a  small  portion  of  the  articular 
surface,  and  in  the  cases  studied  anatomically  the  inner  border  has  l)een  the 
part  most  often  involved,  although  cases  have  been  recorded  in  which  the  artic- 
ular surface  was  split  into  several  fragments.  The  diagnosis  could  best  be 
made  by  means  of  stereoscopic  X-ray  pictures. 


INJURIES  OF  THE   SHOULDER- JOINT 

Contnrions  and  Sprains. — The  soft  parts  surrounding  the  shoulder-joint  are 
peenliarly  liable  to  injuries  from  external  violence,  such  as  blows  and  falls 
npon  the  shoulder.  The  diagnosis  of  those  conditions  in  the  absence  of  the 
signs  of  fracture  does  not,  as  a  rule,  offer  great  difficulties.  In  a  considerable 
nnmber  of  cases,  however,  where  the  injury  has  Ix^en  quite  severe,  swelling  and 
^hvmosis  may  render  palpation  of  the  upper  end  of  the  humerus  quite  diffi- 
cult. Pain  and  the  fear  of  pain,  as  well  as  the  actual  contusion  and  laceration 
^'f  the  fibers  of  the  deltoid  muscle,  may  produce  very  marked  loss  of  function, 
alHiuction  of  the  arm  being  frequently  extremely  painful  or  iuipossible.  In 
!*»me  of  these  cases  there  will  be  found,  upon  careful  X-ray  examination,  an 
injury  to  the  bones.  I  have  repeatedly  seen  impacted  fractures  of  the  surgical 
Df^k  of  the  humerus,  attended  by  much  swelling  around  the  shoulder-joint, 
where  very  competent  surgeons  were  unable,  by  ordinary  means  of  examination, 
to  recognize  the  presence  of  a  fracture.  In  several  cases,  where  the  greater 
tuWrosity  of  the  humerus  had  been  torn  away  by  muscular  violence  or  fractured 

» Farabeuf,  quoted  by  Stimson,  loc.  cit.,  p.  212,  1900. 
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directly  bv  a  fall  upon  the  shoulder,  the  diagnosis  has  been  obscure  by  ordinary 
methods  of  examination. 

]t  is  in  these  cases  that  the  X-rays  are  particularly  valuable  diagnostic  aids, 
and  where  any  doubt  exists  as  to  the  nature  of  the  injury  it  is  the  duty  of  the 
surgeon,  not  only  on  account  of  the  patient  but  also  on  his  own,  to  have  X-ray 
pictures  taken.  In  many  instances  in  my  experience  the  presence  of  injuries 
of  the  bone  has  been  demonstrated  or  eliminated  with  certainty. 

Following  even  moderately  severe  sprains  and  contusions  of  the  shoulder- 
joint,  one  i)ractical  point  sliould  be  especially  borne  in  mind — namely,  that  on 
account  of  pain  patients  avoid  abduction  of  the  arm,  and  if  let  alone  they  will 
keep  the  arm  close  to  the  body,  usually  in  a  sling,  for  several  weeks.  AVhen 
the  attempt  to  abduct  the  arm  is  renewed,  the  patient  suffers  pain  ami  is 
temj)ted  to  avoid  such  movements.  The  more  severe  the  injury,  the  sooner  will 
adhesions  take  place  within  the  joint  and  in  the  surrounding  soft  parts;  and 
in  a  comparatively  short  time  so  great  a  degree  of  stiffness  will  result  that, 
unless  passive  movements  are  made  and  the  patient  instructed  to  make  active 
movements  of  abduction  and  elevation  of  the  arm  himself,  a  permanent  limi- 
tation of  motion  may  result. 

Open  Wonnds  of  the  Shoulder-joint. — Stab  and  punctured  wounds  of  the 
shoulder-joint  may  be  followed  by  infection.  It  will  rarely  be  possible,  when 
the  shoulder-joint  is  thus  wounded,  to  verify  the  condition  by  recognizing  the 
escajie  of  synovial  fluid.  In  most  instances  the  development  of  infection  of 
the  joint  will  l)e  the  earliest  evidence  that  it  has  been  opened.  There  will  then  he 
developed  the  general  symptoms  of  sepsis,  as  well  as  pain  with  swelling  and 
infiltration  of  the  surrounding  soft  parts  and  absolute  loss  of  function  in 
the  joint. 

Gnnshot  Wounds  of  the  Shoulder-joint. — Gunshot  wounds  of  the  upper  end 
of  the  humoriis  are  fairly  common  in  time  of  war.  The  character  of  the  frac- 
tures j)roduced  will  vary  according  to  the  character  of  the  weapon,  the  range, 
etc.,  as  already  described  under  Gunshot  Wounds.  A  clean  perforation  of  the 
spongy  head  of  the  bone  is  quite  possible  with  the  modern  small-calibcred  bul- 
let. If  the  surgical  neck  is  the  part  struck,  splintering  and  comminution,  with 
fissures  running  in  various  directions,  are  common.  The  diagnosis  of  the  char- 
acter of  the  injury  is  to  be  made  partly  by  the  signs  of  fracture,  if  such  exist 
The  actual  nature  and  extent  of  the  injury  to  the  lx)ne  can  best  be  recognizc^d 
by  means  of  the  X-rays. 

In  the  shoulder,  as  elsewhere,  primary  union  without  marked  disability 
resulting  is  to  l)e  expected  in  a  large  proportion  of  cases,  if  an  occlusive  dress- 
ing is  at  once  applied  and  the  w^ound  is  not  interfered  with.  Immobilization 
of  the  arm  is  an  important  part  of  the  treatment.  The  special  signs  and  symp- 
toms of  purulent  inflammation  of  the  should-joint  will  be  siK)ken  of  under 
Diseases  of  the  Shoulder-joint. 
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FRACTURES  OF  THE  HUMERUS 

The  very  large  series  of  photographs  of  fracture  of  the  humerus  contained 
in  this  and  the  following  sections  were  made  in  the  Anatomical  Department  of 
the  College  of  Physicians  and  Surgeons,  Columbia  University,  by  Dr.  Adrian 
V.  S.  Lambert.  They  form  a  very  beautiful  and  complete  series,  showing  a 
great  variety  of  types  of  fracture  and  of  displacements.  The  total  number 
of  these  pictures  was  so  large  that  I  have  been  able  to  utilize  only  a  fraction  of 
them.  I  wish  here  to  express  my  gratitude  to  Dr.  Lambert  and  to  Dr.  Joseph 
A.  Blake,  for  whom  the  pictures  were  originally  taken,  for  permitting  me  to 
use  them.  They  were  taken,  I  believe,  with  the  idea  of  showing  that,  though 
there  may  be  typical  displacements  in  fractures  of  certain  parts  of  special 
k>nes  yet  that  in  fractures  the  displacements  are  of  a  very  varied  character  and 
defiend  largely  upon  the  direction  of  the  line  of  fracture  with  reference  to  the 
long  diameter  of  the  bone,  upon  the  character  and  extent  of  comminution  and 
of  crushing,  rather  than  upon  the  influence  of  muscular  contraction  in  par- 
ticnlar  directions.  Thus,  in  the  series  of  fractures  of  the  surgical  neck  of  the 
humerus,  it  will  be  observed  that  rotary,  angular,  and  longitudinal  displace- 
ments may  occur  in  almost  any  possible  direction.  Thus,  in  studying  the  prepa- 
rations of  fractures  of  the  surgical  neck.  Dr.  Lambert  observed  the  following 
conditions:  The  upper  fragment  may  be  abducted,  flexed  and  rotated  outward. 
The  position  of  the  lower  fragment  may  be  upon  the  inner  side,  upon  the  outer 
side,  or  posterior. 

In  some  cases,  impaction  may  occur  over  the  entire  surface  of  the  frac- 
ture. The  inner  surface  of  the  lower  fragment  may  be  impacted  into  the 
upper  fragment  The  impaction  may  be  irregular  and  thus  in  any  possible 
dirpction.  In  fractures  which  involve  wholly  or  partly  the  line  of  the 
anatomical  neck  the  head  may  be  driven  into  the  tuberosities.  The  head  may 
te  displaced  downward  on  the  inner  surface  of  the  shaft.  The  head  may  be 
rotated.  There  may  be  nonunion.  The  head  may  be  displaced  into  the  axilla. 
For  further  details  the  reader  will  consult  the  following  sections. 

Fracture  of  the  humerus,  although  a  very  common  injury,  constituting 
frr^rn  4  to  7  per  cent  of  all  fractures  in  the  statistics  of  diflferent  observers,  is 
fes  frequent  than  fracture  of  the  clavicle  or  forearm.  The  injury  is  nearly 
twenty  times  as  frequent  in  men  as  in  women,  and  the  majority  of  the  fractures 
occur  during  the  first  two  decades  of  life.  Fractures  of  the  upper  end  of  the  bone 
are  commonly  grouped  under  (1)  Fractures  of  the  head,  (2)  Fractures  of  the 
Miatomical  neck,  (3)  Fractures  through  the  tuberosities,  (4)  Fractures  of  the 
tuberosities,  (5)  Separation  of  the  epiphysis,  (6)  Fractures  of  the  surgical 
neck. 

Practnrcg  of  the  Head  of  the  Bone. — Fractures  of  the  head  of  the  bone,  in 

^hich  merely  a  small  fragment  of  the  articular  surface  is  separated  without 

involvement  of  other  parts,  are  believed  to  be  extremely  rare.  I  have  seen  one 

c*se  in  which,  after  a  fall  upon  the  shoulder,  the  patient  suffered  great  pain 

18 
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and  marked  disidiilily.  The  X-ray  pii'tiire  seorne*!  to  sliow  rliat  a  ajnull  frag- 
ment (*f  hoiip  IumI  liifii  broken  frnni  tlu*  u]>per  [uirt  <»f  the  arli<-nlur  siirfaeo  uf 
tiie  Imnionis.  Tlie  ijnesticin  of  \hv  i>|H'rativi*  miM*v:il  uf  Hit'  fni|^Mnent  was  eon- 
Bitleredj  but  \vas  refused  bj  the  patieut.     At  itii^  nul  r>f  six  wrrks  the  motion 


FlO.  49. FllAc^URK  OF  TIIK   ANATOMICAL  NFrK  OK  Vuk    ."i^l   -r«iHTini*m    \  H-W    oi^    Pin,    -19, 

1ll^;  JIuMHHrt*,  Si-i  »%Tf;ftiNr,  of  tiik  CliiiiAim 
I'uBF.R* iHi  lY.  tiii|ijuM um,  with  Milt wiinl  (lispltt(H»- 
iiit'iil,     Dbliiemtirm  fif  till'  iMfijiifjil  grnt*ve. 

in  ifie  shrMdrlerjiiiiil  was  sm  fj»r  restored  ibal  I  lie  juitif^iit  willidrew  hiHis^idf 
from  olwervatiun.  In  dislfK^ntioiis  of  the  sbnnlder  it  n<*t  iiifrei|iH'ntlv  liajnien!* 
that  the  head  of  the  Inme  is  more  tir  \v>^)^  deejily  «]ri.ooviHl  liy  tlie  edge  of  the 
artionlar  surfnr*^  of  tho  scajmhi. 

Fractorfi  of  the  Anatomical  Neck. — ^Fraetnr^  of  the  anatomical  noek  of  the 
hnmerns  is  regarded  as  a  verv  rRrr  injnrv;  tliat  is  to  say,  easfs  in  whieh  the 
line  of  frnrtnrf  dors  not  pass  fliroiigli  tbo  tnberttsiiirs.     The  Ijih-  of  frartnrc 
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raii?  eniiri'ly  with  ill  lliL'  t*ii|vMilr  uf  llir  juinL  Siiu'i'  llir  X-nivs  have  fume  tn 
U ^wrally  u*t^i  in  the  (ii!i<i:nosi8  of  hijuries  of  tlie  slioulder-ji>iiit,  iimiiy  iii- 
^iHnt>'^ <kf  fractures  (if  ilio  tuuitrimieal  nt'<'k  liave  been  roeonleil.  In  tlio  npininn 
k(f SuAliT '  tills  fractinv  is  iimre  cuuiuitui  tlian  U  iicuvrAly  sn]>jH>s(Hl.  lie  be* 
foes  that  it  is  fre<|iUMitly  inipiioti'd  ami  ]nisses  niirecnoiiizi*^.  Uy  onlinary 
III. tljNl< -if  examination  rlu-  fnannn*  is  lianl  in  luake  out,  Tbore  U  swelliuii:  nm\ 
jgiiMi  i|(rn»ijinnuf  the  shiniMiT-jniMt,  tojretlirr  wiib  loss  of  function,     Cmwcl- 


i 
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FiQ.  52. — Section  of  the  Hiuk  of  the  Bons  in  Fig.  49. 


^%mi    I  *^war<l  iIh-  irleuoid  ravily  causes  pain.    ( Vejntus  may  Ix-  ali* 

''"^•l»«fl  w'r '*''*" ''^•^^•'  '""^^^^  *'^  ^'^*^  '**'^^^"  '*^'*-^'  *'f^^*'^'y  ^^*^^'^  "*  pnmpany  with 

Uf  jt^j^l,'^^  ^^^^'  y*^^^  fujisule  wlien  rotary  motions  are  made  of  tbe  latter. 

--^.^^^J^'njTi^^  j^  j^^^  takiTiir  stereoscopic  X-ray  pietnres. 

**^Ti   T*  ^^ — ~ '  '~ 


INJLTRIES   OF   THE   SHOULDER   AND   VICrNTITY 


I  b«tl  one  imtliHilited  case  of  frarhire  of  tin*  iiiiatoiiiical  neck  of  the  hinti^ 
in  I  lie  Kix>rtevclt  Hospital.  The  patient  wtiB  im  elilerly  woman  in  wlioni  I  ma 
the  probable  diagnosis  of  fracture  of  the  anatomical  neck  of  the  hnmerus.    Aft 


Flo.  53.— RioHT  HiTMERus.  Fmctiirt^t>fthf  upper 
end  of  the  Wiie  with  HplinU'riiig  of  thi^  grfat 
tuberoBity;  exostosis  of  ihu  urtifular  Iwtxd. 
**The  fracture  line  ruiu*  frfjiii  thi'  It nvf^r  border 
of  the  articular  surface  of  the  humerus  inter- 
nally, pasisimg  anteriorly  niong  t  he  anatomical 
neck  U>  the  center  *.*(  the  bone.  It  iJieii  pas^^es 
outward  below  the  le.HLser  tub*?r»>«ity  and  ob- 
lit|iiely  downward  interrupting  the  bicipifid 
groove  in  front.  Poj^teriorly,  the  line  of  frac- 
ture paaiies  trauHveraely  below  the  base  of  the 
greater  tuberosity." 

tirely  loose  within  tbe  joint  capsnle. 
although  before  the  patient  was  entirely 


Fio,  54, — Posterior  View  op  Fig.  S3. 


the  patient  liail  been  in  the  hospital  fi 
several  weeks  sniipiiratiun  oc^eiin-eJ  i 
the  joint.  I  cut  down  upon  tbe  shou 
der-juint  and  reniovefl  the  separate 
articular  portion  of  the  head.  The: 
w^as  no  evidence  of  an  effort  towai 
union.  The  liearl  of  the  Ixme  was  e 
The  fnnctional  result  w*as  quite  goo 
well  she  passed  out  of  observatiotL 
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FlLVCTURES  OF  THE  ANATOMICAL  XeCK  OF  THE  HuMERUS  WITH  DISLO- 
CATION OF  THE  Head. — J.  J.  Buchanan  published  a  report  of  the  recorded 
ca:?e>  of  this  injury  in  the  Annals  of  iSuryery  for  May^  1908.  He  was  able  to 
c*»lkrt  thirty-four  undoubted  cases* and  nine  unverified.  The  report  includes 
one  uf  his  own,  in  which  he  removed  the  head  of  the  bone  with  good  result. 
In  his  ease  the  ordinary  signs  of  dislocation  were  not  present.  The  shoulder 
was  not  notably  flattened.  The  elbow  could  be  applied  to  the  chest  wall  and 
the  hand  placed  upon  the  opposite  shoulder.  The  tuberosities  could  be  felt  to 
rotate  with  the  shaft  Crepitation  was  absent.  The  X-ray  examination  dem- 
nnstrated  the  existence  of  a  fracture  of  the  anatomical  neck  with  subglenoid 
or  axillary  dislocation  of  the  head. 

FR.VCTURE8  Through  the  Tuberosities. — Fracture  of  the  anatomical  neck 
thnuigh  the  tuberosities  is  more  frequent  than  the  preceding  form,  and  has  been 
olfroned  a  number  of  times  in  conjunction  with  dislwation  of  the  head  of  the 
l«r»ne.  It  would  scarcely  be  possible  to  differentiate  between  this  form  of  frac- 
ture and  fracture  of  the  surgical  neck  proper,  except  by  an  X-ray  picture,  and 
only  then  if  pictures  of  good  quality  were  obtained. 

Fr.vcture8  of  the  Tuberosities. — Tearing  off  of  one  or  more  fragments 
••f  kme  to  which  the  spinati  and  teres  minor  muscles  are  attached  is  not  very 
rare  as  a  complication  of  anterior  dislocations  of  the  shoulder.  Stimson  consid- 
ers it  very  rare,  as  an  isolated  injury.  In  the  few  recorded  cases  in  which  it  is 
ivrtain  that  no  dislocation  existed  the  mechanism  of  the  fracture  appears  to 
liave  been  due,  in  most  instances  at  least,  to  muscular  action.  Stimson  de- 
M^ribes  a  case  which  he  saw,  produced  by  violent  outward  rotation  of  the  arm 
made  by  a  young  man  in  striving  to  ward  off  a  blow  from  a  horse  which  had 
rvared  and  was  about  to  fall  on  top  of  him.  The  signs  and  symptoms  observed 
were  as  follows : 

The  left  shoulder  was  somewhat  swollen,  there  was  an  o((rhymo8is  at  the  lower 
Mer  of  the  tendon  of  the  pectoralis  major  muscle;  voluntary  abduction  possible; 
voluntary  rotation  impossible;  firm  pressure  upward  at  the  elbow  painless.     The 
lesjer  tuberosity  moved  with  the  shaft  on  rotation.     Pain  on  pressure  upon  the 
greater  tuberosity.     I  inserted  an  insect-pin  in  front  at  the  bicipital  groove  and 
passed  it  backward  its  full  length  evidently  between  two  bony  surfaces;  and  by 
pressing  its  point  against  the  inner  one  and  rotating  the  arm  the  continuity  of  this 
surface  mith  the  shaft  was  shown.    My  diagnosis  was  fracture  of  tlie  greater  tuber- 
osity by  muscular  action,  by  outward  rotation  of  the  arm  in  tlie  effort  to  ward  off 
the  descending  body  of  the  horsc.^ 

In  one  case  I  made  at  least  a  prol)ablo  diagnosis  of  fracture  of  the  greater 
tnhenisity  by  muscular  violence.  The  patient  had  thrown  out  his  arm  violently 
while  trv'ing  to  save  himself  from  a  fall  and  felt  a  sharp  pain  in  his  shoulder, 
/ereatly  increased  by  attempts  to  rotate  the  arm  outwardly.     There  was  marked 


» L.  A.  Stimson,  loc.  cit,  p.  223,  1907. 
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sitr  of  lilt*  p'enter  hil»ero8ity,  and  an  X-ray  ])jctiire  sh 
icli  ijirt'iiii'd  til  TVjirest^nt  a  fr'tifj^imiit  nf  Ixme  turn  off  fmnl 
iiienis.  11j('  putit'iit  hnkIc  a  tin t is^f actory  recovery,  wiihotit 
i*T  tliau  iminnbilixatJHii  of  the  arm  in  a  sHug. 

<rn^ntt*r  tnlierosity  t>£  tlie  liiiiiienis  may  also  occur  as  ihe 
indiruet  viulence  applied  to  tlie  sliuiiKkr  ur  iijioo  the  outi 
strt'teliiHl  IuukK  respi^Hively.  IK  L<  Taylor,  Arnmls 
of  i<urfjt'ryy  JmiiKiry,  I'jos^  j,,^  m^  reports  two  (\\m>9 
of  tills  dejifripriuii  verified  liy  X-ray  pictures.  la 
lif^tli  ease^  a!l  inotirtns  of  the  slK>iilder  were  paiiifiiL 
Kxlernal  mtatiou  anil  ahdiietif»n  were  alKilitilied  and 
]mssi\i*  iiKitions  of  these  characters  i»;ave  ^reat  puiu* 
In  eneli  ease  there  %vas  iimeli  swellin«i'  and  eecliy- 
itinsis  t)f  lire  shonhJer  and  arm,  (*repitati<in  wag 
nut   reeopiized   iu  either  ease.      There  was   marked 


tenderness  over  the  head  nf  tht^  huioenis,  the  disjdaiMniient  as  >h<»wu  by  the 
X-ray  was  sli<;hK  rn>th  jialietits  made  good  furiefinnal  reeovery  without  other 
treatment  tlian  support  of  the  arm. 

Fraelure  of  titt*  Lesser  7^uhvr<mhj, — Even  as  a  (^mnplieat inn  of  dislocatto 
of  the  shoulder,  tearing  off  of  the  lesser  lulnTosity  in  generally  regarded  as 
rare  injury.     In  the  few  recorded  eases^  M'hieli  have  )>een  f^arefidly  studied,  tin 


IS      It    TJft.    Til  KH   1  J'llJlVSis  OF   TJIIJ    lIl'MlvH!  <;    r\'MtX   WITH  SoME   I  JisI'LAL  EMENT. 

'  utiuii  in  Tlu*  iK'riMrtical  nlfcvp  whkti  hi*,-*  bit  ii  alrijiiKj-ii  away  fmm  the  Inner  &nd 
t  *4  the  lM>iie«      (  Atitlnir*"^  OMllection.) 


rablc  jijetx'  i>t"  Im^ij^  was  felt  iK'uenlli  tlie  enracoiil  prnr-oss  mu]  a  slmrp 
felt  n|K»u  the  la.'Hrl^  wlticli  SL^cuird  to  iiiflirat(*  a  li»ss  <»f  siilisrnnre. 
Hif  tliiigiKiais  could  prolsalily  1m3  Tiiitdo  by  taking  stereos^oopic  pictures,  witli  the 
plate  agaiiii^t   rln*  fnnit  of  ilip  sliunlili-r. 

Separation  of  the  Upper  Epiphysis  of  the  Humerus.^Tlie  ujtper  epi]iliyais 
rrmsii^ts  of  the  head  and  tlit*  tiiliernsitirs  of  rlie  hnnt\  Eri^miiin^  up>n  the  inner 
iide,  the  line  of  the  epijihyseal  eartila^e  cnrrvs|)ftiirls  tliruii^linut  its  inner  third 
^h  the  p^»o%-e  of  the  anatnniieal  nei-k.  Tljenee  it  rinis  hiirizuntallj  outward, 
Ring  ju*t  beneath  the  tnhernsith'S.  The  lower  snrfnee  of  tlie  epiphysis  is 
Mimeu'hiil  eup-^lisipeil,  so  tli{it  the  iip|H^r  end  nf  the  shaft  is  hi-rher  in  the  middle 
|tlum  at  the  peripherv,  and  fi(s  juU^  the  rnj^-shufXHl  depression  in  tlie  head.  The 
jectioa  of  the  upjier  end  of  the  s^haft  Ijeeomes  more  marked  with  advancing 


Fio.    60,^ExTi  '       I     \rnw     or 

Vui.   5S,    HHtiVvl.Ni;     IHAT    THE 

I'TPER  Knd  of  the  Shaft  is 

VUhE.     riniN'     ITS     <Jl  TER     A»- 

l^KiT.      Thi-rp  isa  ru«rkiii  pix>- 
duction  of  osteuphytca. 


of  trnrticm  upon   tlie  ann,  willi  the   fin^fr  linolvod   iti   tlie  axilla,  ^vliile  some      ■ 
pressure  inward  was  exerted  nnon  tlic  outer  siirfaee  of  the  shaft  of  the  hnnienis.      | 
The  line  of  fraetiire  usnally  corresponds  closelv  with  tlie  epiphyseal  cartila^s^. 
The  frnetiire  Iiuk  heen   pr<»diieecl  hy   fulls  iqion  the  slionlder  and  hy  f<ireihle 
elevation  of  the  ann^  less  eoininonly  by  viulenee  tnmsmittfd  through  the  shaft 
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of  the  bone  bv  falls  \i\Hm  the  elliow.     TIio  syiiiploms  jiiid  signs  are  iisiinlly  cliar- 

«cterii4tit%     The  normal  rf4niK]ity  of  tlic  sliouldrr  h  prt^st'rvtH].     The  nmst  coni- 

tmyn  form  of  displaeenient  is  that  the  heml  of  the  hone  is  rotated  hy  the  iinisclcs 

Att.i4^iN}   to  the  til lierosi ties   in  siieh   a   iiiamier  that  the   arlicnhir  siirfaee   ia 

directed  downward,  while  the  fraetiired   surface  I(K>ks  outward.      The   upi>er 

Old  i>£  tbe  shaft  is  tisnally  displneed  forward  and  is  often  caught  bv  its  sharp 

anterior  edge  in  the  subnitaneons  tissues.     Tlic  sliaft  of  the  houe  is  usually 

diret'tvd  a  little  baekward*     It  may  l>c  alHlucted,     The  projecting  end  of  the 

longer  fng^nient  can  often  he  seen  foruiing  a  prominence  below  the  shoulder 

"With  a  corresponding  ]«it  aln>ve  it.     The  ap|x*uranee  is,  in  many  cases,  quite 

eliariii^eristic. 

Ill   a   smaller  number  of  eases   the   upi^^r   end    of   the   shaft  is   displaced 
inward,  so  that  it  conies  to  lie  beneath  the  eoracnid  ]u-*K*ess.     In  snine  eases 
it  is  di      '       J  outward,  altliough  this  displaeciueut  is  more  cHUiiunn   in  frnc- 
tnrcs    li        _!    the  surgical   neck.      In   additinu   to   pain   and   disability,   there 
may  be  a  aoft  crepitation   upon  rotation  of  the  shaft  of  the'  bone.      If  the 
left  hand  grasjis  the  shfMddor  from  above  in  such  a  manner  that  the  forefingLT 
and  the  third  finger  are  pkced  one  on  either  side  of  tlie  lesser  tuberosity,  while 
tbe  riglit  hand  grasps  the  elbow  and  makoa  rotary  movenients  of  the  shaft,  it 
will  lie  funtid  thai  the  head  does  not  rotate  with  the  shaft.     In  soujc  cases  there 
i§  n«»  displaeenient,  and  in  stieh  the  diagnosis  must  be  made  by  the  pain  and 
di*4«biliiy.     l>isplaeenient,  however  sli^lit,  can  usually  be  dottrted  by  the  X-rays. 
In  many  of  these  cases  the  periosteum  ujkui  the  itiuer  and  posterior  as^'ieets  of 
ih'   *  t^niains  attached  to  the  head  and  is  strijijjed  away  fmin  the  shaft  for 

1  '     distant^  downward.      Tins  coiKlition   is   wt'll   shown   in  the   X-ray 

piniir^  of  a  child  who  came  under  tlie  author's  observation  some  years  ago, 
A>  *Aill  W*  noted,  in  this  ca.se  thr  disjtlacH^ment  had  hn  n  ineotapletely  reduc«'d 
and  iissification  along  tlie  j>(*riosteal  bridge  is  clearly  shown.  When,  as  in  this 
inslutice;  the  displacement  is  not  completely  re^lucedj  some  limitation  of  mo- 
H  tion  may  remain  after  the  injury  is  healed.  Tlie  child  may  be  unable  to  ab<lnct 
^L  liie  arm  fully,  and  rotation  may  also  lie  more  or  less  limited*  A  more  serious 
^P  6tosei|oencf!  of  some  of  these  injuries  is  that  the  growth  of  the  humerus  n|X)n 
r  \ht  injured  side  may  be  interfered  with,  so  that,  as  the  cliild  grows  up,  the  npyier 
•Tm  nnnains  shorter  than  its  fellnw. 

Fracttires  of  the  Surgical  Neck  of  the  Humeni8.^yraetures  t^f  tlic  npiier  part 
of  the  huxuems  anj^dicre  bid<iw  tlie  anatomical  nwk  and  above  the  attachment 
ol  the  pectoralis  maj«ir  muscle  are  groUjH'i]  umler  the  head  of  fractures  of  the 
mrgieal  neck  of  the  Imuk\  The  grouping  is  s(»mewhat  artificial,  since  many  of 
the  caaes^  notably  if  the  line  of  fracture  is  oblique,  involve  in  part  a  portion 
of  the  lK>ne  l)eIow  the  above-merit loned  anatomical  limit.  These  fractures  are 
fwpy  fre«juent.  They  occur  usually  in  adults  and  in  general  re]ireseut  what 
iMitild  Iw  a  separation  of  the  epiphysis  were  tlie  patient  a  rhibb  The  fracture 
may  oernr  from  numerous  kinds  of  external  violence,  very  rarely  from  muscular 
irlioii*     Thus,  falls  ujicm  the  elbo^v  or  hand,  blows  directly  U|H-in  the  upfjer 
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fragment  is  acted  iipm  by  the  muscles  attached  to  tlie  tnl)erosities  an<i  is  ab- 
ducted, flexed,  and  rotated  outward.  Tlie  usual  dis])laceinent  of  tlie  lower  frag- 
ment when  the  fracture  is  not  impacted  is  forward  and  inward,  the  shaft  of 
the  Iwne  lx?inp:  drawn  toward  the  axilla  by  the  {xnverful  muscles  ])assing  to  it 
from  the  chest.  In  other  easels,  notably  if  the  line  of  fracture  passes  obliquely 
from  without,  downward  and  inward,  the  lower  fragment  will  be  acted  upon 
by  the  deltoid  and  may  be  drawn  upward  and  outward,  though  this  is  by  no 
means  as  common  a  type  of  displacement  as  that  to  the  inner  side. 

The  Symptoms  and  Diagnosis  of  Fracture  of  the  Surgical  Neck  of  the 
Humerus. — There  is  usually  total  loss  of  jwwer  in  the  arm.  If,  however,  the 
fracture  is  impacted,  some  motions  may  still  be  made.  If  the  upper  end  of  the 
lower  fragment  is  displaced  to  the  inner  side,  there  will  be  slight  abduction  of 
the  limb,  and  if  this  displacement  is  extreme,  the  axis  of  the  limb  may  take 
the  same  direction  which  it  does  in  anterior  and  internal  dislocations  of  the 
shoulder-joint.  That  is  to  say,  the  abduction  of  the  elbow  will  be  quite  marked. 
In  some  cases  of  impaction,  and  also  of  complete  separation  of  the  two  frag- 
ments, there  may  be  slight  measured  shortening  of  the  humerus,  discoverable 
by  comparing  the  distance  upon  the  two  sides  of  the  body  from  the  tip  of  the 
acromion  process  to  the  external  condyle  of  the  humerus.  This  shortening  is, 
however,  often  small  in  amount,  and  owing  to  the  marked  swelling  in  the 
vicinity  of  the  shoulder,  and  often  of  the  entire  upper  arm,  if  the  patient  is 
not  seen  for  some  hours  after  the  accident  it  will  be  difficult,  or  impossible,  to 
take  the  measurements  accurately.  The  diagnostic  signs  of  the  fracture  are  as 
follows:  Crowding  upward  of  the  elliow  in  the  dirwtion  of  the  axilla  causes 
pain  and  may  be  attended  by  cre])itation.  If  the  fracture  be  not  impacted  the 
head  of  the  bone  will  not  follow  the  shaft  when  the  latter  is  rotated.  In  making 
the  examination  the  surgeon  tries  to  get  his  left  forefinger  into  the  bicipital 
groove  between  the  tuberosities,  while  with  the  other  hand  grasping  the  elbow 
he  makes  slight  rotary  movements  of  the  shaft  If  the  head  of  the  bone  does 
not  also  rotate,  a  fracture  is  certainly  present.  When  these  fractures  are  im- 
pacted the  exact  diagnosis  of  the  injury,  including  the  character  of  the  im- 
paction, the  associated  injuries  to  the  upper  fragment  and  the  relative  position 
of  the  two  fragments,  can  best  be  discovered  by  stereoscopic  X-ray  pictures  of 
the  part. 

On  account  of  the  considerable  swelling,  and  of  the  marked  effusion  of 
blood  into  the  tissues  about  the  shoulder  and  of  the  difficulty  of  getting  the 
injured  shoulder  dose  to  the  photogra})hic  plate,  it  is  not  always  easy  to  obtain 
good  radiogra])hs  of  these  cases;  when  obtained,  however,  such  pictures  arc 
worth  all  they  cost  in  time  and  trouble  to  produce,  since  the  information  thus 
obtainable  is  very  accurate  indeed.  In  ordinary  cases  the  diagnosis  of  these 
fractures  is  quite  simple;  all  the  signs  of  fracture  are  present.  In  the  absence 
of  mobility  and  crepitation  l)etween  the  fragm(»nts,  the  pain,  tenderness,  and 
disability,  together  with  the  very  extensive  swelling  and  ecchymosis  of  the 
shoulder  and  arm,  ^vhich  frequently  accompanies  these  fractures,  will  make 
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lis  of  a  fniHiirc^  (if  the  upp'r  part  of  the  Ininienis  liiglilv  probahle. 
Mhy  eati  l>o  made  ii  rrrtaiiily  hy  the  use  of  the  X-ravs  a.s  c]e9cril>ed. 
Serious  complications*,  as  the  result  of  fnictiires  of  the  siir^^cal  neck  of 
the  hutuerus,  are  rather  rare,     injury  of  tlie  axillary  Tessels  is  very  rare.     In- 
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Pio.  dS.-^TwtFRNAL  Aspect  *^f 
FaACTtrnE  of  the  8vbojcal 
Neck  op  the  Humerus 
SHOWN  IN  Fig,  66. 


jurieB  to  the  eorJs  of  the  brachial  plexus^  and  of  these  most  often  to  the 
musculo-spiral  nerve,  are  oceasionally  observed.  The  s^yniptoms  of  the  latter 
condition  are  described  under  Injuries  of  Nerves  of  the  Up|x?r  Extremity.  The 
fracture  is  very  rarely  coui pounded;  oeeysionidly  it  hapj)ens  tluit  the  sharp 
end  of  the  lower  fragment  is  caught  in,  <>r  even  penetrates  the  skin,  rendering 
tbe  frftcture  compound.     The  shoulder  is  not  flattenedj  the  head  of  the  bone 


i 
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remains   In   the  iilt'imiil   rnvilv;    tliiis   ilislnt-iiiiun   nf   tin*   Ijuiiifnis    is    nnulily 

Fractures  of  the  Shaft  of  the  HTimems.^-Frartiin^s  i>f  tho  sliiifr  tif  rlio 
liunirniH  iii'f^  ('xlrmielv  friM|iu'nl.  TIn'  fnirhin^  iiiuv  nrciir  iiiiywlicn'  hrfwin^n 
the  insert iou  uf  thr  prettindis  iiiajor  an^l  rlir  sii|inH*<HHlvli»id  ridges.     The  chuii- 


Fio.  69. — FHAcTtrnE  op  the 
SuiicjicAi.  Sf.ck  of  the 
HuMBRim,  Til*'  npiicf  (nii*;- 
ment  m  <iispliirr<l  dauTt- 
waril  and  to  tht-  inner  shk\ 
Evidetiec  of  c^»rniiuinituKK 


VUi.    7i, —  I.VTKRNAL  VlKW  ttf 

FiQ,  00. 


l!lf^Tle^^t  Site  is  jit  ilie  niiiMle,  or  at  the  jiinefinn  of 
the  Invver  ;ni<l  iiii<Mle  thirds  of  the  hmL\  The  liu- 
nierus  mi\y  1m*  hnikeii  hy  ilireet  or  it\<lireet  vinlcnee,  rticI  is  l)roken  hy  iiius- 
enlar  aelion  itirire  c*fteii  than  any  Ume  in  the  Unly,  Tin?  iH't  most  often 
cansing  fraetnrr*  hy  inusenhir  virdeiun'  is  tliat  of  thrnwin|^  a  stone  or  some 
siujilar  efTurt.      A   spini!   fntffnrf  uf   the   Iiiimerus   niiiv   Ik-    prinhuM't)    l»y   tlio 
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the  nerves,  notably  the  muscnlo-spiral.  As  an  end  result,  failure  of  union  is 
more  common  in  this  bone  than  in  any  other.  The  injuries  to  the  vessels  may 
be  produced  by  the  violence  which  caused  the  fracture  directly,  or  the  brachial 
artery  or  its  accompanying  veins  may  1)6  torn  by  the  sharp  fragments  of  bone. 
This  is  an  extrenu^ly  connuon  accident  in  compound  fractures  of  the  humerus 
the  result  of  crushing  violence.  The  dangers  of  injury  to  the  vessels  are,  as  else- 
where i)ointed  out,  thrombosis,  and  sometimes  gangrene  of  the  limb,  or  if  acute 
pyogenic  infection  occurs,  one  or  other  of  the  severer  fonns  of  purulent  and 
necrotic  inflammation. 

The  muscnlo-spiral  none,  may  be  injured  at  the  time  of  the  accident,  or  may 
be  included  in  callus  formation  or  new  l)one.  The  disturbances  of  its  function 
may  be  comi)lete  or  incomplete,  as  elsewhere  described.  (See  Injuries  of 
Nerves.) 

Failure  of  T'niox  {Delayed  Union,  Fibrous  Union,  Pseudarihrosis), — 
The  process  of  repair  and  the  formation  of  Ixmy  nnion  are  delayed  in  fractures 
of  the  shaft  of  the  humerus  more  often  than  after  fractures  of  the  shafts  of 
other  long  bones.  As  stated  in  Volume  I,  under  Fractures,  it  is  difficult  to 
place  a  time  limit  in  these  cases  and  to  say  with  positiveness  that  union  by  bone 
will  not  take  place  i)rovided  the  ends  of  the  bone  are  in  apposition^  with  certain 
exceptions  to  be  noted. 

Causes  of  Failure  of  Union, — The  causes  of  delay  or  of  failure  of  union 
may  be  general  or  local;  the  latter  are  more  frequent  and  more  important. 
Among  the  general  causes  to  w^hich  failure  of  union  has  been  attributed  may 
be  mentioned  depressed  states  of  vitality  from  acute  or  chronic  disease,  from 
imperfect  nutrition,  and  from  si^ecific  poisoning,  as  from  syphilis  and  other 
chronic  infectious  diseases.  It  is  to  be  borne  in  mind  that  failure  of  union  from 
general  causes  is  exceptional. 

The  local  causes  are  numerous.  In  certain  situations  union  of  fracture  by 
bone  except  as  the  result  of  suture  or  other  operative  measure  upon  the  frag- 
ments is  rare.  The  patella,  the  olecranon  process  of  the  ulna,  and  the  narrow 
portion  of  the  neck  of  the  femur  unite  by  fibrous  tissue  merely,  in  the  majority 
of  instances.  In  the  fractures  of  the  shaft  of  the  long  bones  the  most  frequent 
causes  of  failure  of  union  are  the  interposition  of  muscle  between  the  ends  of 
the  fragments,  im})erfect  reduction  and  imperfect  immobilization  of  the  frag- 
ments. This  last  cause  is  no  doubt  very  frequent  in  fractures  of  the  shaft  of 
the  humerus,  notably  in  fractures  of  the  lower  third,  and  may  be  attributed 
to  the  fact  that  unless  the  dressing  extends  from  the  wrist  upward  and  also 
immobilizes  the  shoulder-joint,  slight  movements  of  the  ellx)w,  as  of  flexion  or 
extension,  will  cause  some  motion  In^tween  the  ends  of  tlie  bony  fragments. 

Total  rupture  of  the  periosteal  bridge  passing  from  one  fragment  to  the  other 
is  a  condition  which  strongly  favors  nonunion.  It  is  sometimes  observed  in 
simple  fractures,  more  commonly  in  compound  fractures,  notably  in  those  where 
the  bone  is  comminuted,  or  where  one  or  more  separate  fragments  lie  unattached 
between  the  main  fragments  of  the  bone.     In  certain  cases  the  presence  of  such 


'^i Tl— I^JITT  Hi  MtRUa^  ^HOWINO  FlL^CTURi:  OP 

niK [>rxK Tirtfin nv the  Shakt  and  FnAcrtf rk 
<»Tiii9t7Ba]Ciki.NRCK.  External  aajtect  of  the 
^OtttL  T^crr  &•  a  very  oblique  line  of  fracture 
iftlheakafl  mimiiif;  ffXitn  within  outwarfJ  and 
'iMn  dbofve  downward.  The  upper  fragment 
k4»^UMd  outward  and  downward,  the  abliq- 
■itv  uf  ibr  line  of  fracture  determining  the  dis- 


Fio.  76.^ — PoflTEHioB  A -I K  Fit  A  rruRK  OF  Up- 
per Third  or  Shai  i  a\u  ur  Suhgical  Neck 
SHOWN  IN  Fio,  75, 


^TOg 


fragraents  of  the  other  hone,  such  that 
a  gap  exists  between  them  too  great 
to  be  bridged  over  hv  bonj  tissue.  I 
have  nofieed  this  partieiihirly  in  frac- 
of  the  radiu8  and  ulna.  The  progress  of  the  condition  ean  be  watehed  by 
a  series  of  X-ray  pictures  at  internals  of  several  weeks.     The  space  be- 


Fia.  77.— Mvj.jJHLE  Fkactimik  OF  THE  Humerus.        Fjq.  7iS.  — IntemnaI-  A»PErT  nr  tiie    Ifn 
Fraelurp  of  tlie  nhjift  In  itn  tip|x*r  p()rtj*>ii  uf  -*w<m'N  IN  Fit:,   77* 

it»  middle   third   and  fracture  jiiHi  hflnw  iht* 
HUrgiCAl  m-ek.     MrtrkiHi  *lfft»rniily. 

inftY'tkm  siirli  us  ontl  in  rnorr  or  less  extr^nsiv*^  Titvrosis  with  loss  r>f  snlisti 
but  also  in  slii^liter  furniB  iittendod  oiilv  liy  nindcrntn  sup]nir:ition.  L 
SHnison  ^  oon^iflprs  that^ 


TJje  operative  treatment  of  simple  fractures  is  responsible  for  delayed  unioi 
for  failure  of  union   in  certain  cases.     L  It  is,  J   think,  certain  that  repa 

^The  Joitnifit  of  the  American  Medirul  AftJUicnitiOfi,  March  27,  liHJ9,  vol.  Mi,  p.  Iflfitj. 


T9» — PrifliTrmnn  ViKW  ok  Miltiple  Ffiat- 
jxjtE.  OF  Tilt  Shaft  in  its  Upwauij  Tmiin 

4XD    AT    THE    JlNITTJON    OP    THE     ShAIT    WITH 

TBE  .SmotcAL  Neck  showj^  in  Fuj,  77. 

asimiftr  and  far  more  important  tlijiutl vantage  is  roimd  in  tlie  suture  or  pin  nsed 
to  ft.*itcii  the  bones  togetficr.  That  this  is  in  itself  sufficient  to  crause  failure  of 
union  I  am  convinced  by  many  observations.  It  dtn^^  so  by  exaggeratiiiflf  the  rarefy- 
ing ileitis  which  is  a  necessary  preliminary  to  reiininn,  oud  possil>ly  by  inliihjling 
the  jirmluctive  and  condensing  osteitis  wliicli  should  rollow.    Thus  is  eifati'd  a  ^nqi 


rKFJUEIES   OF   THE   SHOULDER  AND   YICIKITY 


between  the  f ragmen ts,  which  is  occupied  by  fihrous  tissue  showing  no  tendency  i(hmm 

change  into  bone,  a  pip  ecjuivalent  in  its  effects  to  a  loss  of  *>ubstanee  or  to  a  dis 

placement  siniihir  to  that  wliich  it  may  liave  been  the  object  of  tlie  operation  tc^ 
correct. 

This  condition  is  habitually  observed  whenever  a  wire  suture  lias  been  applied..,^ 
I  have  frequently  liad  occaiiion  to  cut  down  on  and  remove  such  sutures,  and  ZI^ 


Fia.  81* — Fractvue  or  tme  Suhgical  Neck  ar  ruhi  HrMBHiTs  wttii  Si'ltttikci  of  tmu  Mej^d  xsn 
Impaction*     Paiient  wais  un  *jki  wumaii-     (Autliriir's  t'liilectfou.) 


have  always  found  them  lying  loose,  all  tbe  bone  originally  embraced  within  the 
loop  having  distij^peared.  Many  ij^iriiilar  {jbKeivalions  have  been  made  with  the 
X-rays.  Tliis  occurrence  is  constant  wlien  metal  is  used,  either  as  a  suture  or  aa 
a  pin,  and  sometimes  tlie  loss  is  so  great  as  to  reduce  the  ends  of  the  fragments  to 
small,  widely  separated,  conical  points,  Whetlier  tlie  same  result  follows  the  uae 
of  silk  or  silkworm  gut  for  suture  I  do  not  know,  for  I  have  used  these  materiala 
only  as  temporary  sutures,  when  the  wound  had  to  remain  open,  and  have  removed 
them  after  a  week  or  two.  In  other  cases  T  have  always  used  strong  catgut,  simple 
or  chromicized,  trusting  to  external  support  for  the  later  maintenflnee  of  apposition, 
2.  As  already  mentioned,  the  manipulations  necessary  in  drilling  and  suturing 
the  fragments  delay  reunion,  probably  by  additional  injury  to  the  periosteum.  But 
in  addition  to  thifi  the  added  injury  to  the  soft  parta,  especially  when  the  bone  is 


I 


Fio,  88. Practx-rf.  Disi-orATiov  or  mr.  STinoicAL  Nkck  of  the  HuMERtra* 

(Now  York  Hospital  collection.     Service  of  Dr.  F.  W.  Murmv.) 
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FlQ.  84, — FRACTiHt:   of    iiif:  Shah  oi    tuk  Hu- 
lfERU9  AT  ITS  Middle  'riiiHD.      Anterior  vi<'W. 


Fig.  85. — PiJstKHioTf  Viiu  ok  FiiArrPBE  i 
Shaft  uf  thk  lii  viia  s  shown*  in  Fi« 


dulLrti<ni  nf  imiliilily  l«:^t\veen  tlip  fragment^!,     Tf  tlie  fri*(*lnre  h  near  a 
8udi  looLility  iiuiy  be  hard  or  iiiijwssible  to  dutet't  by  jialpatiuu,     lu  these 


c*«uJuju!1  U|  liowever,  rare  in  imy  siliiatiinL     lis  ivcupiiiiuD  i>>  very  wiin|jle.     A 

*'rt  uf  iiupcrrfi»ct  jnint  h  fanned  Li'hveeii  the  Ihhiv  fragments,  tlie  ends  of  the 

^'-;in:  tinitec]  l»y   filiroii8  tissue  forryiiiir  n   eupsiih'  Avithin  wliieh,   Ix^twecn 

1  i^Tijents,  tliere  is  a  cavity  euntaiiiing  f1i)i(I  rcsenihlintr  synoviij.     The  euds 

of  thtf  bone  may  W  crivcred  with  fibrous  tissue,  with  I'artilajG^,  or  they  inay 

uply  he  eljliruated.      While  the  exat*t  eoiiditiuii  eaii  nidy  he  rt[»]jreciated  by 

umpi  ojjeratiim,  the  ahsenee  of  union  is,  of  course,  entirely  evident. 


DISLOCATIONS   OF  THE   SHOULDER 

The  shoulder  is  dislocated  more  often  than  any  other  joint   in  the  body. 

Disl<»catir»n8  of   the   ahnidder  ctmstitute   ahout   half  of   nil    dislocations.      The 

jun-  is  rare  in  ehildhcMxh  common  during  the  middle  period  of  life,  and  more 


Fig.  87. — FRACxuitji  ur  tiiK  Bl«gical  Neck  of  rat:  Uutt£au9  with  Impaction, 
(Author's  colleclioo,) 

for  the  prodnctinn  of  disloeation  upon  tlie  application  of  suitable  violence^ 
Among  English  and  American  writers  the  following  classification  is  Tisually 
adopted  for  dislocations  of  the  shoulder.    It  is  that  adopted  by  Stirason: 

A.  Anterior  or  forward  dislocations^ 

1.  Siihcoracoid, 

2.  Subclavicnlar  or  Tntracoracoid. 

B.  Downward  dislocations. 

Subglenoid,  of  which  the  Erect  Dislocation  is  a  variety, 

C.  Posterior,  or  backward  dislocations. 

1.  SuhacromiaL 

2.  Subspinous. 

D.  Upward  dislocations, 

Supraglenoid, 
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Dislocation  of  the  shoulder  may  be  produced  by  direct  violence,  or  by 
iDdfrect  violence,  or  by  muscular  action.    The  most  frequent  method  of  produc- 
tion is  by  indirect  violence,  as  from  a  fall  upon  the  hand,  or  upon  the  elbow, 
riiJe  the  arm  is  abducted  and  rotated  outward.     In  this  position  the  head  of 
iIk  Wie  18  prt*^€*d  ii^ittn^t  the  weakest  portion  of  the  capsule — namely,  at  its 
Mnrr  and  inner  part.     Jloreover,  the  greater  tuhorosity  of  the  humerus  comes 
rMoconlaet  with  fhe  upper  edge  of  the  glenoid  cavity,  and  if  the  motion  of 
dliiliiefion  is  continued,  tlje  tuberosity  acts  as  a  center  of  motion,  the  edge  of  the 
lIiwiI  foaaa  a^  a  fiilcnnii,  the  capsule  is  put  still  further  upon  the  stretch, 
iqi^jlaiilly  torn  su  thiit  the  bone  slips  through  the  rent  out  of  its  socket.     The 
tnflricir  anil    iiiiernal  displacement  is  increased  by  the  action  of  the  deltoid, 
th^  pectortili^  iiiajnr,  the  latissimus  dorsi  muscles.     This  very  briefly  outlined 
^^»'hllDilmJ   prodiiees  the  anterior  and  internal  varieties  of  dislocation,  which 

Kite  llie  vast  niiij*'rity  of  all  dislocations  of  the  shoulder.  In  some  cases 
d  of  tbt?  Ume  uniy  i-est  against  the  lower  border  of  the  glenoid  cavity, 
'>'nitituling  a  subglennitl  or,  in  rare  instances,  an  erect  dislocation.  In  the 
f  r  ran-r  jwjHterifjr  di^l<K-iUions  the  head  of  the  bone  slips  upward  and  back- 
ii^g^juaJ  ruiijuins  littneiif  [i  the  acromion,  or  the  spine  of  the  scapula,  constituting 
l^fabaeroTiiifil  and  Buhi^iriiious  varieties,  respectively. 

Dbloc^ations  by  dircf^t  violence  occur  from  blows  ujwn  the  shoulder  in  a 

il>«iiiward  aiid  inwurd  dirr(?tion  when  the  arm  is  abducted.     The  displacement 

i^  lifled  by  eittcnsivt?  hit-t^ration  of  the  capsule  and  by  the  contraction  of  the 

!!  'L«cleai  after  the  head  of  the  bone  has  left  the  glenoid  fossa.     Dislocations  by 

mmiluT  aetioD  alone  are  rare,  though  they  doubtless  occur.     They  have  been 

pBuce*!  during  convnUions  and  as  the  result  of  violent  efforts,  such  as  throw- 

itigt^ne  or  a  ball*     In  all  probability  the  actual  mechanism  closely  resembles 

'       f  n^Ir«*:itioTi.-  fnnii  indirect  violence,  and,  as  in  the  latter  group,  the  posi- 

tioii  of  hyperabdnction  and  external  rotation  have  been  present  in  a  considerable 

proportion  of  eases,  at  the  moment  when  the  dislocation  occurred. 

Tithology  of  Dislocations. — The  most  common  site  of  the  rent  in  the  capsule 
of  the  joint  is  upon  its  inner  and  lower  aspect  between  the  tendons  of  the  long 
head  of  the  triceps  and  that  of  the  subscapularis  muscle.  Very  rarely  if  the 
capsule  is  greatly  relaxed  dislocation  may  occur  without  any  tear.  Laceration 
of  the  tendons  and  muscles  surrounding  and  attached  to  the  joint  capsule, 
notably  the  muscles  passing  from  the  scapula  to  the  tulwrosities,  occurs  as  a 
part  of  the  lesion,  and  may  be  more  or  less  marked.  Extensive  rupture  of  these 
tendons  plays  an  important  part  in  the  production  of  recurrent  and  habitual 
dislocations.  In  some  cases  the  long  tendon  of  the  biceps  is  torn  from  its 
groove  between  the  tuberosities  and  may  be  displaced  in  such  a  manner  as  to 
lie  between  the  head  of  the  bone  and  the  glenoid  cavity,  or  be  twisted  about  the 
surgical  neck  of  the  humerus,  thus  constituting  an  obstacle  to  reduction.  The 
Piibscapularis  muscle  may  be  more  or  less  extensively  torn,  or  the  head  of  the 
bone  may  even  penetrate  the  muscle.  In  some  cases  the  lesser  tuberosity  is  torn 
awav  from  the  head  of  the  bone,  and  the  same  may  be  true  of  the  greater 
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tuberosity.  In  other  eases  the  anterior  edge  of  the  glenoid  fossa  is  fractured. 
Since  the  use  of  the  X-ray  has  become  general  in  the  diagnosis  of  injuries  of 
bones  and  joints,  these  fractures  have  been  observed  with  increasing  frequency. 
Fracture  of  the  upj^er  end  of  the  humerus  as  a  complication  of  dislocations  of 
the  shoulder-joint  is  not  very  rare.  Jones  (British  Medical  Journal,  June  10, 
1906)  reported  two  hundred  cases  of  complicated  dislocations  of  the  shoulder 
in  which  the  diagnosis  was  verified  by  the  X-rays.  Among  these  there  were 
twenty-two  fractures  at  the  upper  end  of  the  humerus,  sixteen  of  them  fractures 
of  the  surgical  neck.  Other  complications  discovered  were  separation  of  the 
greater  tuberosity;  fracture  through  the  anatomical  neck  including  the  tul)e- 
rosities;  fracture  of  the  neck  of  the  scapula,  including  the  coracoid  ]iro(vss; 
sej)aration  of  the  lesser  tuberosity;  fracture  through  the  anatomical  neck,  and 
sej)aration  of  a  jiortion  of  the  rim  of  the  glenoid  cavity. 

The  injuries  of  the  blood-vessels  and  nerves  comj)licating  disl(K*a!ions  of 
tlie  shoulder  are  described  elsewhere.  Stretching  or  partial  rupture  of  the  cir- 
cumflex nerve,  followed  by  temporary  weakness  of  the  deltoid  muscle,  is  not 
uncommon.     Total  paralysis  from  rupture  of  the  nerve  is  rare. 

Symptoms  and  Diagnosis  of  Dislocations  of  the  Shoulder. — While  in  general 
the  diagnosis  of  dislocations  of  the  shoulder  is  easy  by  ordinary  methods  of 
examination,  yet  such  is  not  always  the  case,  and  if  complicated  by  fracture  of 
the  U])jx3r  end  of  the  humerus,  in  the  y)resence  of  great  swelling,  an  accurate 
diagnosis  may  be  difticult  without  the  aid  of  the  X-rays.  In  examining  a  dis- 
located shoulder  it  is  desirable  not  only  to  discover  the  presence  of  the  disloca- 
tion and  tlie  anatomical  jK)sition  of  the  head  of  tlie  lione,  but  also  to  learn,  if 
possible,  in  what  j)osition  the  limb  was  when  the  dislocation  occurn^l,  the  char- 
acter of  the  violence  which  produced  it,  and  whether  the  head  of  the  bone  ro- 
mains  in  the  position  which  it  first  occupied,  or  whether  it  has  assumed  some 
new  j)osition  as  the  result  of  manipulation.  These  data  are  often  important  in 
order  tliat  the  surgeon  may  projx?rly  adapt  his  efforts  at  reduction  to  the  ana- 
tomical jK^culiarities  of  the  individual  case.  It  is  also  important,  as  elsewhere 
j)ointed  out,  to  examine  carefully  for  evidences  of  injury  to  the  nerve  trunks 
of  the  axilla  and  to  the  blood-vessels,  in  order  tliat,  if  such  evidences  are  found, 
the  patient's  attention  may  be  called  to  them,  so  that  he  will  not  attribute  sub- 
sequent disability  to  the  treatment  which  he  received  at  the  hands  of  the  surg(M)n. 

Here,  as  elsewhere,  it  is  sometimes  important,  where  any  doubt  exists  as 
to  the  diagnosis,  to  compare  the  injury  with  the  sound  limb.  For  this  purj)ose 
the  patient  should  be  stripped  to  the  waist.  In  complicated  cases,  where  the 
patient  is  very  fat,  or  where  much  swelling  exists,  it  may  lie  necessary  to  give 
a  general  anesthetic.  Although  the  signs  and  symptoms  of  all  dislocations  of 
the  shoulder  are  more  or  less  similar,  it  will  l)e  necesary  to  discuss  the  several 
varieties  in  detail.  The  common  character  of  all  is  that  the  head  of  the  bone 
is  absent  from  its  normal  position  and  can  be  felt  and  sometimes  seen  in  some 
abnormal  place,  AVe  shall  first  describe  the  signs  and  symptoms  of  the  most 
common  form,  namely,  subcoracoid. 
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Tlie  patieDt  sits  or  standi  with  liis  ImhIv  iiieliiicj  tmvard  tlie  injured  side 
aiifl  sujjportis*  Uis  elbow  with  the  uninjnrfd  hand.  The  shouhlrr  is  flattened* 
The  tip  of  the  acromion  appears  unduly  proininent.  The  fnlhiess  of  tlic  deltoid 
Ditiscle  is  diminii=ihed,  instead  of  hidj^ing  outward,  the  line  of  tlie  litnb  falls 
rcrticMlly  downward,  or  nearly  so,  from  tlie  tip  of  the  aeroniinn  to  the  deltoid 
i&*tHiiti).  The  anterior  fold  of  tlie  iLNiIla  is  dis]>laeed  jlnwnward  njion  tlie 
side.     The  iliroffiun  <if  the  ?hiift  of  the  Inniierus  is  ehani«;ed  and   is 


Fig.  8H, — HrnroHACooj  J>ihl<u  atiox  ok  thk  Shoulper, 
{Sev/  Yurk  IIi*Hjiit»l  c<4If<-*tiini,  > 

'Wtrfl  frrjtn  llie  ellmw  n[>wurd  an<l  inward  tn  a  jjoiiit  nmre  iiilenuil  lliim 
^'lon  tlie  iniinjnred  ^ide.  The  elbow  is  sli;:,lilly  abdiii'ted.  Aetive  niovenientsi 
rftW  upper  arm  are  impossible.  Tlie  arm  eaii  be  passively  abdtn-ted  wiib 
^.  The  hand  ran  not  be  [ibteed  u]nm  tlie  oppositt^  slndddiT.  As  the  arm 
'•^ng^i  at  tlie  ^tide,  .^liiilit  measia-ed  .shnrtenin;i  is  iisnally  jo'esi'iif.  Tbe  <listanee 
fern  the  tip  of  the  aeromion  to  the  external  eondyk'  of  tlie  Inuoenis  is  slightly 
pfeiter  lJ[Km  the  injnred  side.  If  tlie  arm  is  abdiiehd,  this  aji|t;vrent  len^tlien- 
^  will  di$npi>ear,  and  when  fully  abchieted  tbe  injnred  limb  will  measure 
Itwilian  fhe  sound  one.  Upon  deep  jnilpation  ov^er  tbe  deltoid,  instead  of  the 
H\\wbs  ereated  by  tbe  hea*l  of  tlie  humerns,  a  cavity  will  he  felt,  Tbe  head 
^ftWhumenis  i?*  not  in  tliL*  glenoid  eavity.     Palpation  in  tlie  axilla  or  Ix^neath 
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the  coracoid  process  will  iiit*ot  with  a  resistance  wliich  ean  be  recognized  by  the 
fingers  as  a  hard  n^unded  body,  the  hctifl  of  the  bone.  It  may  usually  be 
identified  positively  as  such  by  grasping  ttie  elbow  and  making  slight  rntary 
movements  of  the  arm.     The  head  i>f  the  boiie  will  be  folt  to  move  also.     The 


p 


Fig.  89, — SimcoRAr-nn  I>is.i  .n  ,\i  t^'S-   ni-   nu 
(NifW  Yark   lluHpituI  o  •lift.' I  ion,) 


absence  of  the  head  of  the  bone  from  the  glenoid  cavity  ami  its  presence  as 
detected  by  palpation  below  the  clavicle  and  in  the  axilla  are  more  readily 
perceiTed  when  the  arm  is  abducted.  The  patient  complains  of  spontaneous 
pain  in  the  shoulder,  made  wTirse  by  passive  movements.  If  the  dislocation 
is  incomplete  and  tlie  head  of  the  bone  still  rests  ufKm  the  edgQ  of  the  glenoid 
fossa,  there  will  he  less  abduction  of  the  arm,  but  the  loss  of  f miction  in  the 
limb  will  Ix?  the  same,  and  the  pain  is  usually  notably  greater  ( Stimson).  The 
fixation  of  the  limb,  or  its  passive  mobility,  depends  upon  the  more  or  less  ex- 
tensive laceration  of  the  capsule.  If  the  capsule  is  extensively  torn,  passive 
mobility  will  lie  more  free.  As  already  stated,  if  there  be  a  large  bloody 
effusion  around  the  joint,  with  great  swelling,  if  the  patient  is  very  stout,  or 
if  the  dislocation  l>e  C(»m  plica  ted  by  fracture,  the  positive  diagnosis,  in  case 
doubt  exist^Sj  can  lM:*st  be  made  by  stereoscopic  X-ray  pictures. 
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Intncoracoid  or  Subclavicular  Dislocations. — Tins  type  of  displacement  is 
k'ls  frw|uent  than  the  siil«'uriicni»l.  The  ilisjiln cement  resemhlo!!^  tljat  just  de- 
vriljed,  but  is  more  marked,  usually  owing  to  a  eraiti nuance  of  the  force  which 
pfwlaced  the  di^lr^eation.  The  head  of  the  bone  oe<:*u  jues  a  pis  it  ion  farther 
upward  and  inward.  The  dishj-eation  is  usually  associated  with  extensive 
liwraiion  of  the  subscapular  is  muscle.  The  greater  tuberosity  is  often  frac- 
mrwl.  The  head  of  the  bone  may  fx*cupv  a  position  just  beneath  the  clavicle 
mi  to  the  inner  side  of  the  coracoid  process.  The  signs  of  dislocation,  notably 
ibe  iittttening  of  the  shoulder,  are  more  marked  thnn  in  the  subcoracuid  variety, 
(k^fasioaally  the  head  of  the  hone  creates  a  visible  prominenee  beneath  the  elavi- 
cV  ami  to  the  inner  side  of  the  coracoid  proeess.  The  elljow  may  lie  close  to 
tb  ^ide  of  the  ImkIv*  The  lower  portion  of  tlu^  head  and  tin*  neek  of  the  bone 
'dy  can  be  felt  in  the  axilla.     It  is  impossible  to  separate  the  head  fnuu  the 


t  W— Fowxiiiuit  (Suu.spiMoi  s)    InsLorATfON  OF   HI h:  Humerus. 

Dr.  P.  R,  l^oUon.) 


Anterior  vii-w.     ^Kindnesa  of 


ffle<t  wall  with  tlie  fingers*  AlKluctiiui  nf  the  lU'ui  mny  be  limited  to  a  greater 
^^t  than  in  the  siibcoracoid  variety.  In  rnre  enses  the  limb  is  fixed  and 
•iiiueted  to  the  borizontfil 

Subglenoid  Diilocations.— The  signs  of  this  form,  rare  as  compared  witli 
wH*  anterior  and  internal  types,  re8euil>le  greatly  those  of  sidKwacoid  disloca- 
*»QDA.  The  flattening  of  the  shoidder,  the  abrluetion  of  the  limb,  and  the  promi- 
*ttPeof  the  acromion  process,  are  all  very  nuirkeih  The  diagnosis  rests  chiefly 
4ponilie  easy  palpation  of  tlie  liead  u(  the  hone  in  the  axilla,  below  the  glenoid 
^rtty.  If  measured  wliile  tlie  tirui  is  moderately  abducted,  there  will  be 
ipptKnt  lengthening  of  the  hunterus  upon  tlie  injured  side. 
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Luxatio  Erecta. — Tins  vc*rv  ruw  ilislocjilinji  i»f  ilir  sImhiIiIi  r  is  I'liMnM^I 
by  ii  tluvvinviircl  flispliRH'tiH-iit  u(  \\\v  liciul  i>l'  I  hi'  Ijumrnis  aiiij  l»y  extreu 
vation  r>f  the  aniij  wljirh  is  [rrsiskMit,  so  thsU  thi^  patient  TQ»ts  the  fn 
li]>ou  the  top  of  the  heath  Tlif  hvm]  nf  the  btme  lies  in  the  axilhi,  Im?1c 
gleihiid  fnssiK  The  disloeation  is  ]H*cHliieetl  hv  i-xtreiiir  <»levation  of  tlie 
j^oHietiiiies  eomhineci  with  external  violenre  to  thi*  shoiihler  itself.  The 
iiosis  Would  present  no  difiienlty. 

Posterior  Dislocations. —l*nstorif>r  (li^loeations  are  rlividet!  into  two 
^uh(f<  rottfi^f  :ini|  stthspttitHi'i.     As  erMuparcMl  with  anterior  (lislor\T lions,  th' 
ran*  fnjiirios.     Tlie  he:ul  ol  the  lione  iiiiiy  he  niudt-  io  tear  the  joint  ea[»^ii 


grri 


Fm  ni, — PnsTKRioR  DiHi.orATiON  of  the  JUtmeuus  from  thk  6we. 
(Kiiitlneasof  Dr.  P.  K,  BuJlcm.) 


leave  the  olenoit]  fossa  ]M»steriorlv  hv  violent  intiM'iial  r<itatioii  of  the  arin, 
times  ronihinetl  with  direct  vinlenee  to  the  shoulclcr  itself  ar  to  the  eliwiw 
head  of  the  hone  lien  holiind  the  glenoid  fossa  in  the  snlmcroinia!  variet; 
heneath  the  spine  of  the  aeapnla  in  the  sidi*?pinons  fn'^^nip.  The  siim 
symptoms  of  disloeation  are  far  les.s  niarked  in  the  anterior  and  infernal 
»o  that  in  sonie  rases  without  a  earefnl  exaniination  the  diajL^nosis  mij 
missed.  The  arm  is  held  close  to  the  side  nsnally,  passive  movements  n 
tiTinely  jjainfnh  active  movements  are  aholislied.  Tt  nniy  be  possible  to 
eiate  that  the  axis  of  tlie  hinneriis  points  toward  a  plaee  liehind  the  g 
eaviiy.  The  aeroniion  is  prominent,  and  the  eoraeoid  pnrK'ess  may  also  i 
prominent  in  front.     Palpjitinii  sliows  the  ahs^mee  of  the  head  from  the  g 
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fvii\.    Tl«i'  t4U.«\v   is   lu'lil   a  little   f«»r\vjir(}   :hh1    (lir   iinn    is    rulnird    JinvnnL 
Jihile  llw  froul  of  tht*  slKHthlcr  u|i|Kars  Ihtlti'iirrL  pnstcri^^rlv  it  a]4»t*ars  unduly 


:? 
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Fu;  02.— Pu,Hi*,un»u  UmLOCATirjN  ((F  the  IIr\iJJii.s  ijujm  Hi, hind, 
(Kinclucss  of  Dr.  iV  H.  Biilt.inO 

piiiiiiirrit,  iiiilirss  the  pcmiMon  <>£  tUv  IhiuI  m1   tlu*  Immic   is  mnrkiMl   hv   ^i^ht- 
JiUuibuit  hi  ur  liv  swelling.     Tlip  Jiiigiiosis  di'peii<ls   iijion   tiinliii*^  i1k*   Ih'ikI 
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of  the  bone  displaced  posteriorly  beneath  the  acromion  or  the  spine  of  the  scap- 
ula, respectively.  In  cases  of  doubt  the  X-ray  examination  will  determine  the 
condition. 

Upward  Dislocations  of  the  Humerus — Supraglenoid  and  Supracoracoid  Dis- 
locations.— In  these  very  rare  cases  the  head  of  the  bone  is  displaced  upward.  In 
the  cases  in  which  the  method  of  production  of  the  dislocation  has  been  known, 
it  has  usually  been  such  that,  as  the  result  of  a  blow  or  a  fall  upon  the  elbow, 
the  head  of  the  bone  was  driven  upward  out  of  the  articular  cavity,  so  that  it 
occupied  a  position  between  the  acromion  and  the  coracoid,  or  even  projected 
to  a  still  higher  point.  The  muscles  that  are  attached  to  the  greater  tuberosity  of 
the  humerus  have  been  torn  in  several  instances,  and  fracture  of  the  coracoid 
is  not  an  uncommon  complication.  The  long  tendon  of  the  biceps  is  either 
ruptured  or  dislocated  from  the  bicipital  groove.  Active  motions  at  the  shoul- 
der are  lost,  and  passive  motions  are  restricted  and  very  painful.  The  diag- 
nosis depends  upon  the  recognition  of  the  head  of  the  bone  in  its  abnormal 
situation,  between  the  acromion  process  and  the  coracoid,  and  should  present 
no  great  difficulties. 

Habitual  Dislocations. — We  have  already  spoken  of  those  forms  of  disloca- 
tion of  the  humerus  due  to  paralyses  of  the  muscles  about  the  shoulder-joint 
and  to  congenital  defects.  We  refer  now  to  that  group  of  cases  where  a  dis- 
location, having  occurred  as  the  result  of  traumatism  and  having  been  reduced, 
the  dislocation  recurs  repeatedly,  at  irregular  intervals,  from  very  slight  de- 
grees of  violence,  frequently  merely  as  the  result  of  some  unusual  muscular 
effort  of  the  arm,  as  in  swimming,  throwing  a  ball,  etc.  The  tendency  of  dis- 
locations of  the  shoulder  to  recur  may  dejiend  upon  rupture  of  the  tendons  of 
the  spinati  muscles  at  the  time  of  the  original  injury,  with  an  accompanying 
laceration  of  the  capsule,  or  upon  a  fracture  of  the  lip  of  the  glenoid  cavity. 
In  some  cases,  where  for  the  relief  of  the  condition  the  head  of  the  bone  has 
been  excised,  loss  of  substance  and  deformity  of  the  bone,  due  to  bony  absorp- 
tion, has  been  observed. 

These  cases  offer  no  diagnostic  difficulties.  The  dislocation  occurs  from 
time  to  time  from  moderate  or  very  slight  degrees  of  violence.  In  some  cases 
reduction  is  so  easy  that  the  patient  is  abl6  to  put  the  bone  back  himself.  In 
others  it  is  more  difficult  The  resulting  interference  with  function  will  be 
slight  or  marked,  according  to  the  degrees  of  violence  necessary  to  produce  dis- 
location in  the  given  case  and  to  the  occupation  of  the  individual,  which  may 
be  such  that  he  is  obliged  to  make  such  motions  of  the  up})er  extremity  as  to 
reproduce  the  dislocation  at  frequent  intervals.  Various  forms  of  treatment 
have  been  used,  including  excision  of  a  portion  of  the  capsule  and  excision  of 
the  head  of  the  bone.  In  some  cases  the  results  of  excision  of  a  portion  of  the 
capsule  are  good.  In  others,  if  a  fairly  extensive  operation  is  done,  the  results 
are  not  perfect;  the  dislocation  does  not  recur,  but  the  patient  has  some  per- 
manent limitation  of  motion  at  the  shoulder- joint.  When  operating  upon  these 
cases  it  is  better  to  do  too  little  than  too  much. 
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Old  Unreduced  BislocatioiiB  of  the  Shoulder. — No  fixed  time  can  be  given 
after  which  it  is  useless  to  attempt  the  reduction  of  dislocations  of  the  shoulder. 
In  some  instances  reduction  has  been  found  impossible  after  from  five  to  ten 
weeks.     If  the  dislocation  remains  unreduced  as  long  as  three  or  four  months, 
reduction  will  be  found  either  very  difficult  or  impracticable.     The  recognition 
of  ancient  dislocations  of  the  shoulder  is  usually  not  difficult.     The  history  of 
the  injury,  the  characteristic  disability  and  deformity,  render  the  recognition 
of  the  dislocation  easier  even  than  in  recent  cases  in  which  the  position  of  the 
head  of  the  bone  may  be  masked  by  swelling.    After  the  dislocation  has  existed 
for  a  certain  time,  the  glenoid  cavity  becomes  more  or  less  completely  obliterated 
as  a  sjTiovial  sac,  the  cartilage  becomes  covered  with  connective  tissue  of  new 
formation,  the  muscles  become  permanently  shortened,  and  the  bone  forms  for 
itself  a  more  or  less  perfect  articular  surface  in  the  parts  upon  which  it  rests. 
It  should  be  borne  in  mind,  in  attempting  to  reduce  ancient  dislocations,  that 
the  dangers  of  serious  injury  to  the  blood-vessels,  nerves,  and  the  humerus  are 
far  greater  than  in  recent  cases.     There  is  a  strong  temptation  to  apply  undue 
violence  or  manipulations  of  a  dangerous  character.     Open  operation  in  recent 
years  has  been  followed  by  favorable  results  in  many  instances.     If  insur- 
mountable obstacles  are  found  to  reduction  after  exposure  of  the  joint  and  the 
head  of  the  bone  through  an  incision,  better  results  are  obtained  by  resection  of 
the  head  than  after  other  forms  of  treatment. 
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CHAPTER   VIII 

DISEASES  AND  TUMORS  OF  THE  SHOULDER  AND  VICINITY 

DISEASES  OF  THE  BURSiE  IN  THE  VICINITY  OF  THE  SHOULDER- JOINT 

BuRS-E  may  develop  in  several  situations  in  the  vicinity  of  the  shoulder- 
joint.  Xornially  a  bursa  exists  beneath  the  deltoid  muscle,  which  occasionally 
communicates  with  the  shoulder-joint. 

The  Supra-acromial  Bursa. — A  bursa  is  sometimes  developed  over  the  acro- 
mion as  the  result  of  occupations  which  involve  the  carrying  of  heavy  weights 
upon  the  shoulder.  Such  a  bursa,  when  formed,  presents  itself  as  a  rounded, 
elastic,  fluctuating,  smooth  swelling,  and  when  not  inflamed  the  skin  is  movable 
over  it.  The  content  of  the  bursa  consists  of  watery  fluid  resembling  thin  sy- 
novia. If  such  a  bursa  becomes  infected  with  pyogenic  germs,  it  will  be  increased 
in  size,  tender  and  painful,  and  later  on  will  give  the  signs  of  an  ordinary 
abscess. 

The  Subdeltoid  Bursa. — The  subdeltoid  bursa  is  of  somewhat  greater  surgical 
interest.  Inflammations  of  various  kinds — serous,  purulent,  or  tuberculous — 
are  occasionally  observed  in  this  situation.  The  most  su[)erficial  portion  of  the 
bursa  presents  posteriorly  at  the  posterior  border  of  the  deltoid  muscle  below 
the  shoulder-joint.  Inflannnations  of  the  bursa  may  occur  from  traumatism, 
followed  by  an  effusion  of  serum  or  of  blood  in  the  sac,  or  from  infection.  The 
characteristic  signs  present,  w^hen  the  bursa  is  distended  by  fluid,  are  an  undue 
fullness  beneath  the  deltoid  muscle  at  its  upper  part,  and  an  appreciation  by 
palpation  of  the  fluctuating  circumscribed  tumor.  Fluctuation  can  be  best 
appreciated  by  pressure  upon  the  deltoid  with  one  hand,  wdiile  the  fingers  of  the 
other  are  placed  posteriorly  at  the  most  superficial  point  of  the  swelling.  A 
differential  point  in  diagnosis  between  inflammation  of  the  bursa  and  inflamma- 
tion involving  the  shoulder-joint  is  said  to  be  that  in  the  former  pendulum-like 
movements  of  the  arm  may  be  made  forward  and  backward  without  pain, 
wdiereas  active  abduction  of  the  limb  is  painful. 

The  subdeltoid  or  subacromial  bursa  is  a  sac  an  inch  and  a  half  or  more 
in  width,  which  lies  beneath  the  acromion  process  and  the  upper  portion  of 
the  deltoid  muscle  above  and  to  the  outer  side,  and  upon  the  supraspinatus 
muscle  and  the  head  and  neck  of  the  humerus  below  and  to  the  inner  side.  In 
the  normal  position  of  the  humerus  a  portion  of  the  bursa  projects  beyond  the 
top  of  the  acromion  and  lies  beneath  the  deltoid  on  the  outer  aspect  of  the  shoul- 
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der.    During  elevation  and  abduction  of  the  arm  the  bursa  disappears  for  the 
most  part  beneath  the  acromion. 

L\Fi-vMMATioNs  OF  THE  SUBDELTOID  BuESA. — Inflammations  of  this  bursa 
ire  of  rather  frequent  occurrence,  chiefly  as  the  result  of  traumatism  to  the 
shoulder,  and  sometimes  produce  symptoms  of  a  fairly  definite  character.  The 
inHammations  of  this  bursa  have  been  especially  studied  by  Kocher  and  by  Cod- 
man,  of  Boston.  The  latter  published  a  monograph  on  the  subject  which  was 
reid  at  the  annual  meeting  of  the  Massachusetts  Medical  Scwiety,  June  9,  1908. 
Codman  divides  the  nonsuppurative  inflammations  of  tlie  bursa  into  three  types: 
(1)  Acute  or  spasmodic  type,  (2)  Subacute  or  adherent  type,  (3)  Chronic  or 
iK»nadherent  type. 

1.  Acute  or  Spasmodic  Type, — The  symptoms  of  type  one  are  localized 
tenderness  on  the  point  of  the  shoulder,  just  below  the  acromion  process  and  to 
theonter  side  of  the  bicipital  groove.  In  a  small  proportion  of  these  cases  this 
tender  point  may  be  made  to  disappear  beneath  the  acromion  when  the  arm  is 
ihdactetl,  since  the  bursa  is  carried  upward  beneath  the  acromion  and  ceases  to 
be  palpable.  Abduction  and  external  rotation  of  the  arm  are  painful  and 
excite  spasmodic  fixation  of  the  joint.  Passive  abduction  and  elevation  of  the 
ann  can  usually  be  made  without  pain  or  with  slight  pain.  The  pain  is  usually 
in  the  region  of  the  deltoid  and  may  extend  down  the  arm  to  the  hand.  It  is 
sometimes  possible  to  appreciate  the  presence  of  effusion  into  the  bursa  by 
palpation. 

2.  Subacute  or  Adherent  Type. — In  this  type  adhesions  exist  between  the 
bursal  surfaces.  There  is  marked  limitation  of  active  motion  in  the  direction 
of  abduction  and  external  rotation.  There  may  or  may  not  be  localized  ten- 
derness. If  the  eflFort  is  made  to  abduct  the  humerus  passively,  it  will  be  found 
that  only  slight  degrees  of  abduction  can  be  made  without  the  scapula  taking 
ptrt  in  the  motion. 

3.  Chronic  or  Nonadherent  Type. — There  is  no  limitation  of  motion,  but 
the  motions  of  abduction  and  external  rotation  are  painful.  There  may  or  may 
not  be  tenderness  over  the  bursa.  If  tenderness  is  present,  it  will  disappear 
in  extreme  abduction  of  the  arm.  The  pain  is  made  worse  by  use  of  the  arm 
ind  may  be  severe  enough  to  interfere  with  sleep. 

In  cases  presenting  the  above  symptoms,  if  fairly  severe  traumatism  has  pre- 
ceded, it  will  always  be  wise  to  take  X-ray  pictures  of  the  shoulder  in  order 
to  eliminate  fractures  of  the  head  of  the  humerus  or  avulsion  of  one  or  other 
of  the  tuberosities.     It  seems  probable  that  many  of  the  cases  of  so-called  mus- 
<?tilar  rheumatism  of  the  shoulder  are  in  reality  inflammations  of  the  subdeltoid 
bnisa,  though  others  are  doubtless  a  true  though  not  severe  neuritis.    Beginning 
tnbercnlosis  of  the  head  of  the  humerus  may  closely  simulate  inflammation  of 
^  bursa.    The  diagnosis  is  to  be  made  sometimes  by  the  X-rays,  in  other  cases 
^ly  from  the  fact  that  tuberculosis  is  a  progressive  lesion  and  will  be  made 
^T»  instead  of  better  by  massage,  passive  motion  or  breaking  up  of  supposed 
•ibesions  under  an  anesthetic. 
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IxFECTiONS  OF  THE  SUBDELTOID  BuRSA. — Infection  of  the  buFsa  with  pyo- 
genic organisms  may  occur  as  the  result  of  open  wounds,  as  a  complication  of 
septicemia  and  pyemia,  or  from  the  spread  of  a  pyogenic  process  in  the  vicinity 
(osteomyelitis  of  the  humerus  or  purulent  infection  of  the  shoulder-joint). 
The  local  signs  of  an  acute  inflammatory  process  will  be  present — pain,  tende^ 
ness,  swelling,  and  fluctuation.  The  character  of  the  fluid  can  be  readily  dete^ 
mined  by  the  introduction  of  an  aspirating  needle.  In  my  own  experience 
pyogenic  infection  of  the  subdeltoid  bursa  has  not  been  a  very  rare  localization 
for  pyemic  abscesses.    The  general  symptoms  of  pyogenic  infection  -arv  i>R^se!iL 

Tuberculosis  of  the  subdeltoid  bursa  is  occasionally  observed,  and  here,  m 
elsewhere,  it  occurs  in  two  forms.  First,  a  very  chronic  form,  with  the  prodm*- 
tion  of  tubercle  tissue  and  of  rice  bodies  within  the  bursa,  showing  but  slight 
tendency  toward  caseation.  In  the  second  form  the  process  is  more  acute  and 
ends  in  the  production  of  a  tuberculous  abscess.  In  either  case  the  history  is 
of  a  chronic  swelling  beneath  the  deltoid,  giving  the  signs  of  an  accnmulation 
of  fluid.  If  rice  bodies  are  present,  the  sensation  of  friction  may  sometiniei 
be  appreciated  on  palpation.  The  diagnosis  depends  upon  the  sigitis  and  syinp- 
toms  as  above  outlined,  and  upon  excluding  affections  of  the  shoulder-joint  and 
himierus. 

I 

DISEASES  OF  THE  AXILLA 

The  Skin  of  the  Axilla. — The  skin  of  the  axilla  is  one  of  the  favorite  sites 
of  furuncle.     The  disease  frequently  occurs  as  a  somewhat  chronic  complaint 
One  group  of  boils  follows  another  during  a  period  which  may  extend  over  sev- 
eral years,  and  that  in  spite  of  every  form  of  antiseptic  external  application 
and  of  incision  of  the  individual  furuncles.     In  a  recent  case,  w-hich  occurred 
in  my  service  at  the  Xew  York  Hospital,  a  young  woman  had  suffered  from 
numerous  furuncles  occurring  successively  in  both  axillic  for  a  period  of  three 
years,  in  spite  of  careful  treatment     My  colleague.  Dr.  William  A.  Downes, 
excised  a  portion  of  the  skin  from  each  axilla,  including  the  areas  in  whicH 
the  furuncles  had  occurred.    The  treatment  would  appear  to  me  to  be  a  rational 
one  under  such  conditions. 

Pyogenic  Infection  of  the  Lymph  Nodes  of  the  Axilla. — Following  infected 
wounds  of  the  upper  extremity,  breast,  and  side  of  the  thorax,  pyogenic  infec 
tion  of  the  axillary  lynij)h  nodes  is  exceedingly  common.  One  of  the  most  fre^ 
quent  causes  is  pyogenic  infection  of  trifling  wounds  of  the  fingers.  Such  in- 
fections were  quite  common  among  surgeons,  nurses,  and  others  who  handled 
infected  wounds,  dressings,  etc.,  before  the  days  of  the  rubber  glove.  The 
wound  or  scratch  upon  the  finger  is  followed  by  lymphangitis  of  the  arm  and 
by  painful,  tender  swelling  of  the  axillary  Ij-mph  nodes.  Usually  the  diagnosis 
of  these  cases  offers  no  difficulties.  The  constitutional  symptoms  may  be  severe 
and  the  lymph  nodes  may  swell  to  a  considerable  size  in  forty-eight  hours.  Wet 
antiseptic  dressings  and  disinfection  of  the  infected  wound  of  the  finger  usually 
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result  in  improvement  of  the  condition  of  the  glands  and  subsidence  of  tlie  con- 
Jtitutional  symptoms.  In  other  cases  the  lymph  nodes  become  the  seat  of  puru- 
lent softening,  with  the  production  of  periadenitis  and  axillary  abscess,  or  a 
series  of  abi^cesses,  Wbcn  piiruleni  softening  aod  invasion  of  the  subcutaneous 
tissues  of  tlje  axilla  occur,  there  will  \ye  formeil  a  tender,  painful  mass  beneath 
the  border  of  the  peetoralis  major,  giving  all  the  signs  of  acute  pyogenic  infec- 
tioii.     Incision  of  the  individual  abscesses  is  sometimes  followed  by  speedy  cure, 


r 


I 


F»GL  94. TteAtTMATtC  ITf.CKR   OT  THE    AXILLA    WITH   t'lC^THJCTAL   roNTIlAt-irt IN    rOMI'RKr^SINn   THE   AX* 

ii.i.4fir  Vein  CArsiNfs   IxmArTAnLE  I^dema  of  the  Anu,     (fiellevue  HospUal,  Out-Patient  De- 
ptLrftui*tit,  lumlDPss  of  Dr.  J.  C  .Vycr,) 

in  olht*T  eases  sinuses  are  left  behind,  and  tlicre  may  remain  a  mass  of  oiea- 
trictl  tissue  in  the  axilla  eoutniuing  chrnuic  fnei  of  suppuration,  suc!i  that  in 
dOfne  instances  a  dissection  and  removal  of  all  the  infected  tissues  may  be  neces- 
sary  for  cnre.  The  wisdom  of  the  total  removal  of  the  axillary  lymph  nodes 
early  in  the  disease  is  quest ioiuilde,  Tt  is  probaldy  safer  and  l)ettcr  to  incise 
the  individual  abscesses,  if  it  be  found  possible;  or,  if  a  large  abscess  result 
from  periadenitis,  to  be  satisfied  with  such  an  incision  as  will  be  necesary  for 
free  drainage. 

Absoess  of  the  axilla  nuiv  occur  as  an  extension  from  suppuration  in  the 
coraiective-t issue  spaces  nf  the  neck.      (See  Neck*) 

Tuberculosis  of  the  Axillary  Lymph  Nodes. — While  tuberculosis  of  the  axil- 
lary lymph  nodes  is  less  fre«|uent  than  is  the  case  in  the  neck,  still  it  is  not  very 
nre.  It  may  occur  as  an  isolated  tuljcrcid^^uis  lesion,  but  more  coimuonly  is 
it^ioeiated  with  tuWrculosis  in  other  situations — the  glands  of  the  neck,  the 
Kronchial  glands,  the  lungs,  the  joints,  the  lioues.  In  the  majority  of  cases  eorn- 
iug  under  my  own  observation  the  patients  have  been  individuals  with  extensive 
tuberculous  infection  in  other  parts  of  the  body.  The  history  of  tuberculous 
^ands  of  the  axilla  so  closely  resembles  that  of  similar  infections  in  the  neck 
that  the  condition  scarcely  requires  a  separate  description.     The  lymph  nodes 
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of  tli€*  axilla  are,  as  elninvhere  stated,  tlie  mat  of  secondary  malignant  growths,  ^ 
notftldj  following  primary  carcinoma  of  the  breast  (See  Tumors  of  the  Axilla.) 
Aneurisms  of  the  Axilla, — The  axillary  artery,  begitming  at  the  outer  border 
of  the  first  rib  as  a  eontimiatioii  of  the  snbclavianj  is  deeply  placed  and  extends 
as  far  as  the  lower  border  of  the  teres  major  miisck*,  wbert^  it  Iteeomes  super- 
ficial and  is  continued  as  the  braeliiaL  At  its  commencement  the  artery  lies 
below  the  brachial  plexus  of  nerves ;  farther  down  it  comes  to  }}e  innre  or  less 
surrounded  by  the  cords  of  the  plexus.  The  vein  lies  to  the  inner  -side  of  the 
artery.  Aneurisms  of  the  axillary  artery  may  be  traumatic  or  spontaneous. 
Jbire  than  half  of  the  cases  IxOong  to  the  former  group,  (See  Injuries  of  the 
Axillary  Vessels,)  The  spfmtaneoiis  aneurisms  occur  as  the  result  of  degenera- 
tion ni  the  arterial  wall  produced  by  syphilis,  alcoholiBm,  etc.  They  originate 
during  middle  life.  They  arc  notably  more  frecpient  in  men  than  in  women, 
The  aneurism  may  arise  from  any  ])ortinn  of  the  vessel,  but  more  commonly 

originates    from    either    end    than 
from  the  middle  portion. 

IJiagnosis  of  Axillary  Aneu- 
risms—The diagnosis  of  axillary 
aneurism  de])ends  upon  the  devel- 
opment <if  a  tumor  along  tlie  course 
nf  the  artery,  giving  the  signs  of 
aneurism.  In  size  and  shape  the 
sac  varies  considerably  in  differ- 
ent cases.  It  may  be  nearly  spher- 
ieal,  ovoid  or  sjiindlesliaped,  or 
more  or  less  molded  liy  the  sur- 
ronnding  bnnes  and  soft  juirts.  Its 
posirion  varies  according  to  the 
portinii  of  the  vessel  from  which  it 
nrigiuates.  If  the  aneurism  arises 
frojri  the  first  jK)rtif*n  of  the  vessel 
beneath  the  clavicle,  it  wdll  fnmi  a 
tumor  in  this  region  and  cause  a 
jironiinence  of  the  jwctoralis  major 
nuiscle  below  the  eollar4>orie.  If  it 
originates  from  tlu^  tln'rd  portion, 
a  tumor  will  Im  formed  in  fhe  ax- 
illa, which  uuiy  cause  elevation  of 
the  shoulder  and  abduction  of  the 
arm.  The  most  notable  symptoms 
and  signs  other  than  the  pres- 
ence of  a  tumor  giving  the  signs 
of  anenrism,  whose  pulsations  may  be  made  to  eease  by  pressure  upon  the 
subclavian  artery,  are  pain,  due  to  pressure  upon  the  cords  of  the  brachial 


Fio,  05.— ficARS  Foij.owTxo  RunN'j^  of  thf  Axn.i.A 
AND  Anw,  HUowiNa  AnniKftioxH  nv  the  Arm  to 
THE  Chest  Walk.  (Riwisfvelt  Hospitnl^  colleo- 
Uuti  uf  Dr.   (*!iarli'!i  McBtirney.) 
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jJeius;  sometimes  edema  of  the  arm,  due  to  pressure  upon  the  axillary  vein* 
If  the  tumor  reaches  a  very  large  size,  gangrene  of  the  extremity  has  been 
bffwn  to  occur.     Aneurism  of  the  axilla   has  been  niistaken   for  abscess  in 
1  number  of  instances  and  may  be  confounded  with  very  vascular  pulsating 
sarcomata  in  the  axilla.     In  the  eases  mistaken  for  inflammatory  tumors  the 
inearism  has  usually  been  inflamed  and  the  interior  of  the  sac  has  been  partly 
Or.'cupied  by  firm  clots,  so  that  ttie  signs  of  aneurism  were  obscured  or  lost.    The 
fourse  of  axillary  aneurism  is  steadily  progressive,  ending  in  rupture  and  fatal 
hemorrhage  if  imtreated.     The  tumor  may  cause  erosion  of  the  clavicle  and 
rile,  with  invasion  of  the  thorax,  or  in  other  cases  dislocation  of  the  sternal  end 
of  the  clavicle.     Growtli  in  an  autorinr  direction  causes  Inilgiug  of  the  pect*> 
■HKs  major.     A  prominent  tumor  in  the  axilla  is,  however,  a  more  conunon 
©ode  of  growth. 

Aneuriams  of  the  Brachial  Artery* — ^With  the  exception  of  aneurisms  at  the 
bend  of  the  elbow,  usually  traumatic  in  origin,  aneurismal  dilatation  of  the 
krachial  artery  is  exceedingly  rare.  Wherever  developed,  the  superficial  course 
of  the  vessel  renders  the  diagnosis  of  antmrism  very  simple*  In  addition  to 
the  ordinary  signs  of  aneurism,  pressure  upon  the  nerves,  notably  the  mediauj 
may  give  rise  to  pain  and  paresthesia:^  in  the  hand  and  forearm.  The  pressure 
stmptoms  are,  when  the  aneurism  is  sitnaterl  near  the  Ijcnd  of  the  elbow*  usually 
confined  to  the  cHstribution  of  the  median  nerve.  Arterio-venous  aneurism  in 
this  situation  will  be  mentioned  when  speaking  of  injuries  in  the  vicinity  of 
the  elbow-joint 
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Every  sort  of  l>enign  and  malignant  tumor  has  hceu  observed  In  these  re- 
pcms,  and  their  diagnosis  de|K*nds  upon  the  same  data,  here  as  elsewhere.  (See 
iWars.)  A  few  pecidiarities  only  will  here  be  mentioned.  The  shoulder  is 
<nie  of  the  most  fretfuent 
liie*  for  the  develi>pment 
rf  hpoma.  The  tumor  is, 
»s  a  rule,  subcutane*>us  in 
litnadoQ  and  offers  no  di- 
lenostie  difficulties.  Lipo- 
ma taay  also  occur  in  the 
axilla,  where  if  will  exhiltit 
tli^  nrJinarj*  characters  nf  a 
d<>w  and  painless  growtli, 
distinctly  encapsulated.  If 
<lTCply  placed  l>encath  the  i>ectoralis  major  muscle,  tlie  diagnosis  may  he  less 
ea«7  than  when  the  timior  occupies  a  su|>erficial  situation.  The  hish>rv  of  a 
tiery  g]nw  erowtb  and  the  «:Hmsi.st(^nce  nf  tlie  tiuunr,  with  absence  of  secondary 
nodule*  and  metastases,  are  the  data  from  which  the  diagnosis  is  to  be  made, 


li*.,  *Uk — Lipoma  or  the  SlH(»Li,DKH. 
(New  York  IhtainUi]  collection,  sopvioc  of  Dr,  P.  U.  BoiUm^) 
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The  malignant  tumors  of  the  vicinity  of  the  shoulder,  developing  in  tine 
soft  parts,  present  no  special  diagnostic  features.    In  the  axilla  the  various  fomsiis 
of  angioma  are  not  very  rare.     Both  the  superficial  nevi  and  the  more  deep^ly 
placed  cavernous  angiomata  are  occasionally  observed.     Their  diagnosis  oAFots 
no  special  difficulties.     (See  Tumors.)     The  lyraphangiomata,  both  cavemoTJs 
and  cystic,  are  not  infrequent  in  the  axilla.    In  the  cystic  variety,  either  as  the 
result  of  trauma  or  without  a  history  of  such,  a  sudden  increase  in  size  of  tie 
growth  sometimes  occurs  as  the  result  of  hemorrhage  into  one  of  the  cystic 
cavities.     The  sudden  appearance  of  such  a  cystic  tumor  in  the  axilla  shouM 
lead  us  to  suspect  the  presence  of  a  cystic  lymphangioma.     The  diagnosis  is  to 
be  made  by  the  use  of  the  aspirating  needle  and  by  the  removal  of  the  whole  or 
a  portion  of  the  tumor. 

The  malignant  new  growths  of  the  axilln  arise  more  often  from  the  re- 
gional lymph  nodes  than  from  other  structures.  They  are  in  the  majority  of 
instances  secondary  tumors.  In  these  cases  the  presence  of  the  primary  growth 
or  a  history  of  its  removal  usually  renders  the  diagnosis  of  the  axillary  tumor 
entirely  simple.  In  Hodgkin's  disease  the  axilla  is  one  of  the  situations  in 
which  the  l;yTnphatic  tumors  usually  develop.  The  primary  malignant  gro\*^h8 
of  the  axilla  are  more  often  sarcomata  than  other  forms.  They  may  grow  from 
any  of  the  mesoblastic  structures,  the  bones,  the  muscles,  the  blood-vessels,  the 
nerves;  less  conmionly  from  the  skin.  They  present  the  same  characters  as  do 
sarcomata  in  other  situations.  The  most  notable  symptoms  after  the  tumor  has* 
reached  a  considerable  size  are  pain  from  pressure  upon  the  cords  of  the  brach- 
ial plexus,  and  edema  of  the  arm  from  pressure  upon  the  axillary  vein.  Here,  as 
elsewhere,  epithelioma  may  occur  in  the  skin  and  often  develops  as  the  result 
of  chronic  irritation,  cither  from  some  chronic  infection  of  the  skin  or  upon  the 
site  of  ancient  scars.  The  diagnosis  presents  no  difficulties.  Much  the  most 
frequent  malignant  tumor  of  the  axilla  is  carcinoma  secondary  to  carcinoma 
of  the  breast.     (See Tumors  of  the  Breast.) 

THE  DISEASES  AND  TUMORS  OF  THE  CLAVICLE 

Acute  Purulent  Osteomyelitis  of  the  Clavicle. — Acute  osteomyelitis  of  the 
clavicle  is  scarcely  observed  as  an  isolated  lesion.  I  have  seen  it  occur  in  sev- 
eral cases  of  acute  osteomyelitis  with  multiple  localizations.  In  two  of  the 
cases  observed  the  suppurative  process  involved  not  only  the  sternal  portion  of 
the  shaft  of  the  clavicle,  but  also  the  sterno-clavicular  joint.  In  each  case  a 
pathological  dislocation  occurred. 

Tuberculosis  of  the  Clavicle. — Tuberculosis  of  the  clavicle  as  an  isolated 
lesion  is  uncommon.  It  is  to  be  recognized  here,  as  elsewhere,  by  the  slow, 
painless,  or  only  slightly  painful,  enlargement  of  the  bone,  by  the  formation 
of  a  tuberculous  abscess  following  perforation  of  the  periosteum.  If  the  abscess 
is  allowed  to  rupture,  a  sinus  will  remain  leading  to  carious  bone.  The  sterno- 
clavicular joint  also  may  be  primarily  or  secondarily  involved.     The  signs  and 
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STmptoms  will  be  those  of  tuberculosis  of  other  joints,  except  that  here  patho- 

liagical  dislocation  will  often  be  observed.  The  outer  pf)riii>D  of  the  clavicle 
Uid  the  aeromio-elavieiilar  joints  are  less  fre^jiiently  the  ^eat  of  pyogpjiic  and 
tnbereiilous  infections  than  is  tbe  case  with  the  inner  cn<l.  The  former  may, 
Iwweper^  occasionally  be  involved  as  a  complication  of  tiiherculosis  of  the 
ahouMer-joint. 

^hilis  of  the  Clavicle. — ^The  iimer  half  of  the  claviele  is  not  a  very  rare 
die  for  gummatous  osteitis  and  |H?riostitis.  If  the  case  is  seen  l>efore  softening 
and  perforatii^jD  of  the  skin  have  occurred,  the  slowly  progi*essive  enlargement 

of  tie  \K*ne  will  often  he  suggestive  of  nialiirnfint  disease*     In  these  eases  the 

atlTiiinisfrution  of  niercury  and  of  iodid  of  (lotas.sium  in  very  la  rue  doses  will 

cauie  diminution  in  tbe  size  of  tbe  hone,  in  siiuie  cases  cure,  in  all,  some  im- 
*'X\t  in  the  local  conilitions,  so  that  l»y  this  means  midif^iant  disease  may 
tded  in  the  majority  (tf  instances. 
Tumart  of  the  Claviclc-^ — The  clavicle  is  not  a  very  frequent  seat  of  either 

bmign  or  malignant  tumors.    Osteoma  and  chondroma  are  occasionally  observed 

in  the  clavicle,  and  in  some  of 

the  reported  cases  the  formation 

of  the  tumor  has  been  preceded 

ly  injury  to  the  bone.     The  ma- 

ligmuit    primary    new    growths 

of  the  claviele  are  chiefly  sarco- 

mata  whirh  may  originate  either 

in  tlie  periosteum  or  in  tlie  cau- 

erlkiua  tiaaue  of  the  bone.     They 

Wcbeen  observed  at  all  jK^riods 

of  life^  even  during  infancy,  and 

b  these  cases  the  tumor  has  usu- 
ally been  one  of  the  soft  and  rai>- 

idir  growing  forms  of  sarcoma, 

thc^  I«»gnmsis    l^eing    very    had. 

Tbe  accompanying    illustration 

istW  picture  of  a  man  with  sar- 

wma  u{  the   clavicle    who   was 

<^atHl   upon    by    Dr.    (*harlcs 

"  "  •-n^y  in  1898  at  the  Roose- 
I'^pitah      The  tumor  was 

«f  centnil  origin  and  the  cla\'icle 

wi5  removed   in   part  subperios- 

J«lly.    The  functional  result  in 

tbii  ease  was  excellent.     As  a 

letter  of  general  ex[>erienee  it 

n»*iy  U  added  that  removal  of  the  clavicle  does  not  produce,  as  a  rule,  any 

niarW  disability. 


Fio.  97. — Sahcoma  of  the  Clavicle  Succls^fullt 
Removed  air  Dr.  Charles  McBuhnet  at  the 
Roosevelt  IJospital. 
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DISEASES  OF  THE  SCAPULA 

Acute  Purulent  Osteomyelitis  of  the  Scapula. — Acute  purulent  ostepmyelitis  of 
the  scapula  is  a  surgical  rarity.  The  bone  may,  however,  become  the  s(»at  of 
purulent  infection  as  the  result  of  open  wounds,  or  as  the  result  of  the  formation 
of  bed-sores,  notably  in  cases  of  fracture  of  the  spine  with  crushing  of  the  cord. 
In  neither  of  these  groups  does  the  diagnosis  of  the  condition  offer  any 
difficulties. 

Tuberculosis. — Tuberculosis  of  the  scapula,  though  rare,  is  occasionally  ob- 
served. The  acromion  process,  or  the  spine,  or  the  portion  in  the  vicinity  of  the 
glenoid  cavity,  are  more  often  affected  than  the  thin  parts  of  the  bone.  When 
the  disease  occupies  a  portion  of  the  bone  in  the  vicinity  of  the  shoulder- joint, 
secondary  invasion  of  the  joint  is  possible ;  or  in  other  cases  tuberculosis  of  the 
shoulder- joint  may  be  followed  by  secondary  invasion  of  the  scapula.  In  the 
latter  group  infection  occurs  in  the  bottom  of  the  glenoid  cavity  after  destruc- 
tion of  its  cartilage.  In  these  cases  the  symptoms  and  signs  will  be  those  of 
disease  of  the  shoulder-joint  rather  than  of  the  scapula  itself. 

Tumors  of  the  Scapula. — The  various  forms  of  benign  growths  are  observed 
in  the  scapula.  They  include  bony  tumors,  chondromata,  fibromata,  rarely 
other  forms.  The  scapula  is  one  of  the  situations  in  which  the  chondromata 
occur,  of  the  type  which  produce  metastatic  tumors.  In  these  cases  degenerative 
changes  in  the  growth  are  prone  to  take  place,  notably  mucous  degeneration,  so 
that  we  have  the  combination  myxo-chondroma.  Combinations  also  occur  with 
sarcoma  and  with  carcinoma. 

Malignant  Tumors  of  the  Scapula. — Of  the  malignant  tumors  of  the 
scapula  sarcoma  is  much  the  most  common  form.  It  is  a  disease  rather  of  youth 
than  of  advanced  life,  but  has  been  observed  at  all  ages.  The  sarcomata  may 
be  of  any  type.  They  may  be  primary  in  the  scapula,  or  secondary  to  sarcomata 
of  the  humerus,  or  of  the  soft  parts  of  the  thorax,  or  of  the  ribs.  Here,  as 
elsewhere,  they  vary  much  in  rapidity  of  growth  and  malignancy  according  to 
the  type  of  cells,  etc.  In  ^  cert^ii  proportion  of  cases  the  appearance  of  the 
tumor  has  followed  an  injury  to  tb'e  bone.  In  some  of  these  it  appears  probable 
that  the  tumor  had  existed  for  some  time  without  attracting  the  attention  of 
its  possessor,  and  that  as  the  result  of  the  injury  an  accelerated  growth  has 
occurred.  "^ 

Sympioms  of  Sarcoma  of  the  Scipula. — The  symptoms  of  sarcoma  of  the 
scapula  are  in  no  wise  distinctive.  In  many  cases  a  moderate  dull  pain 
will  attract  the  patient's  attention.  If  the  tumor  is  in  the  vicinity  of  the 
shoulder-joint,  or  early  infiltration  of  the  surrounding  muscles  occurs,  there 
may  be  some  functional  disability,  a  feeling  of  weakness,  or  inability  to  perform 
certain  motions  involving  the  use  of  the  affected  muscles.  The  more  rapidly 
growing  forms  are  often  of  such  soft  consistence  that  they  may  l)e  mistaken  for 
an  inflammatory  swelling,  and  this  is  more  likely  to  be  the  case  if,  as  sometimes 
happens,  the  patient  has  fever.     When  the  tumor  is  superficially  placed,  or  if 


DISEASES    OF   THE    SCAPULA  219 

deeply  placed,  after  it  has  involved  the  surrounding  soft  parts,  it  will  form  a 
risible  and  palpable  mass  attached  to  the  bone.  The  early  diagnosis  of  sarcoma 
of  the  scapula  is  highly  important,  since  early  operation,  especially  in  the  softer 
ind  more  rapidly  growing  forms,  offers  the  only  possible  hope  of  cure.  In- 
filtration of  the  surrounding  tissues  and  general  dissemination  through  the 
Feins  occur  in  the  more  malignant  types  at  an  early  period  and  render  the 
prognosis  very  gloomy.  The  secondary  tumors  occur  in  the  lungs,  in  the  pleura, 
in  the  ribs,  in  the  spine,  and  in  the  internal  organs. 

Treatment  of  Sarcoma  of  the  Scapula, — The  treatment  of  sarcoma  of  the 
scapula  before  it  has  invaded  the  shoulder- joint  and  the  thoracic  wall  is  re- 
moval of  the  entire  bone.  If  the  blood-vessels  of  the  axilla,  or  the  soft  parts 
of  the  shoulder,  or  if  the  humerus  is  invaded,  the  removal  of  the  entire  upper 
extremity  offers  the  only  hope  of  cure.  I  operated  some  years  ago  upon  a  man 
vho  had  a  spindle-celled  sarcoma  of  the  scapula  of  not  a  very  malignant  type. 
There  were  two  tumor  masses.  The  larger  one  was  about  the  size  of  an  adult's 
fist  It  occupied  the  spine  near  the  acromion  and  a  portion  of  the  body  of  the 
bone.  There  was  a  second  smaller  tumor  growing  from  the  lower  angle  of  the 
scapula.  The  case  was  treated  by  removal  of  the  bone  entire  and  of  the  attached 
mnscles.  The  patient  survived  with  a  considerable  disability  of  the  arm.  At 
the  end  of  three  years  he  was  still  well  and  free  from  recurrence.  His  home 
wts  in  a  rather  distant  city  and  I  have  not  heard  his  ultimate  fate.  He  was  a 
man  aged  about  forty-five  years. 

Prognosis. — The  prognosis  of  sarcoma  of  the  scapula  unoperated  is  ab- 
solutely bad.  In  1900  J.  J.  Buchanan  published  in  the  Philadelphia  Medical 
Journal  a  resume  of  the  results  of  operations  involving  removal  of  the  scapula. 
Alar^-e  proportion  of  these  operations  was  done  for  malignant  disease,  chiefly 
sareoma.  His  conclusions  at  that  time  were  as  follows:  The  mortality  of  opera- 
tions in  which  the  entire  upper  extremity  was  removed,  including  the  scapula, 
rince  the  era  of  antiseptic  surgery  was  8  per  cent. 

Of  the  cases  amputated  for  sarcoma  and  other  malignant  growths  whose 
subsequent  history  was  definitely  known,  18.6  per  cent  remained  well  for  three 
years  or  more. 

Bemoval  of  the  entire  scapula  for  new  growths  gave  a  mortality  of  7.3  per 
^i  and  26  per  cent  of  cures  (to  three  years)  in  malignant  cases. 

Partial  excision  of  the  scapula  for  tumor  taking  away  less  than  the  entire 
Wy,  showed  an  immediate  mortality  of  9  per  cent  and  a  record  of  33.3  per  cent 
f'f  cures  (to  three  years  in  malignant  cases). 

Partial  excision  of  the  scapula  for  tumor  taking  away  the  entire  body  or 
more,  showed  an  immediate  mortality  of  26  per  cent  and  a  record  of  6.25  per 
<^nt  of  cures  (to  three  years  in  malignant  cases).  It  is  probable  that  early 
and  complete  removal  of  the  bone  would  show  a  large  jiercentage  of  cures. 
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INFLAMMATIONS  OF  THE  SHOULDER- JOINT 

For  purposes  of  description  the  inflammations  of  the  shoulder-joint  may 
be  divided  into:  (1)  Acute  noninfectious  serous  synovites.  (2)  Infectious  in- 
flammations of  the  shoulder- joint,  which  may  be  either  acute  or  chronic.  (3) 
Chronic  inflammations  of  the  shoulder- joint  due  to  a  variety  of  causes  and 
presenting  a  group  of  lesions  of  the  joint  structures  partly  formative,  partly 
destructive,  which  may  be  clinically  divided  into  a  number  of  types,  according 
to  the  predominance  of  one  or  other  group  of  lesions  and  which  usually  end  in 
profound  changes  in  the  joint  structures,  resulting  in  marked  diminution  of 
fimction,  sometimes  in  ankylosis,  sometimes  in  the  opposite  extreme — ^namely, 
the  production  of  a  flaillike  joint.  (4)  A  fourth  group,  which,  however,  bears  a 
certain  resemblance  to  the  chronic  joint  inflammations  of  group  three,  is  con- 
stituted by  the  arthropathies  of  diseases  of  the  spinal  cord,  locomotor  ataxia  and 
syringomyelia.     (5)  Hysterical  affections. 

Acnte  Noninfections  Serons  Synovites. — Acute  noninfectious  serous  synovites 
are  caused  by  injuries,  such  as  contusions  of  the  shoulder,  or  by  such  injuries 
as  cause  ruptures  of  ligaments,  including  dislocations  or  fractures  involving 
the  joint,  or  ruptures  of  muscles  in  the  vicinity  of  the  joint.  There  will  be 
the  history  of  an  injury,  the  joint  will  be  painful,  there  will  be  marked  limita- 
tion of  motion.  It  seldom  happens  in  the  shoulder-joint,  covered  as  it  is  by 
thick  muscles,  that  the  effusion  produced  by  an  acute  traumatic  synovitis  is  so 
marked  as  to  be  distinctly  appreciable  on  palpation.  If  the  effusion  is  con- 
siderable the  arm  will  be  held  slightly  abducted  and  rotated  inward.  It  is  to 
be  borne  in  mind  in  examining  the  shoulder- joint  that  the  scapula  takes  part 
in  so  many  of  the  motions  of  the  shoulder  that  unless  the  shoulder-blade  be 
fixed,  the  examiner  will  often  be  misled  as  to  the  degree  of  mobility  existing 
in  the  shoulder  itself.  A  swelling  which  is  visible  and  palpable  posteriorly 
beneath  the  acromion  process  is  more  apt  to  be  due  to  an  effusion  into  the  sub- 
deltoid bursa  than  to  effusion  into  the  joint  itself.  Effusions  into  the  shoulder 
joint  proper  can  be  better  appreciated  over  the  thinnest  portion  of  the  capsule — 
namely,  to  the  front  and  to  the  inner  side.  It  will  be  necessary  in  all  but  the 
slightest  cases  following  injury  to  exclude  fractures  of  the  upper  end  of  the 
humerus  and  fractures  of  the  scapula.  This  can  be  best  done  in  doubtful  cases 
by  means  of  the  X-rays.  In  all  these  cases  it  is  the  duty  of  the  surgeon  to 
guard  against  the  occurrence  of  permanent  stiffness  of  the  shoulder-joint 
There  is  a  strong  tendency  in  these  cases  for  the  patient  to  carry  the  arm  in  a 
sling  for  too  long  a  period.  As  soon  as  the  symptoms  of  acute  irritation  of  the 
joint  have  subsided,  massage,  douching  with  hot  and  cold  water,  and  active 
motions  made  by  the  patient  himself  should  be  carried  out  in  a  systematic 
and  careful  manner.  If  the  patient  does  not  follow  the  direction  of  the  surgeon 
on  account  of  pain,  or  the  fear  of  pain,  gymnastics  may  be  insisted  upon,  or 
in  the  more  sevc^re  cases  the  adhesions  must  be  broken  up  by  the  surgeon,  either 
with  or  without  an  anesthetic,  according  to  the  fortitude  of  the  patient  or  the 
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resiliency  of  the  adhesions  in  the  given  case.  These  precautions  are  perhaps 
more  important  in  regard  to  the  shoulder  than  to  any  other  joint,  since  patients 
soon  learn  to  adapt  themselves  to  a  stiffened  shoulder  by  utilizing  the  movements 
of  the  scapula.  These,  after  a  time,  become  very  free,  so  tliat  the  limitation  of 
motion  at  the  shoulder-joint  is  not  appreciated.  If  untreated,  or  improperly 
treated,  the  acute  serous  synovites  of  the  shoulder-joint  may  become  chronic, 
usually  with  the  formation  of  adhesions  and  more  or  less  permanent  limitation 
of  motion.  In  the  shoulder  the  chronic  serous  synovites  attended  by  distention 
of  the  capsule  and  stretching  of  the  ligaments  and  increased  mobility  are  rather 
rare. 

Inflammationfl  of  the  Shoulder-joint  Bne  to  Infections. — Under  this  head  we 
may  consider:  (a)  Inflammations  due  to  open  woimds  and  pyogenic  infection 
of  the  joint.  (6)  Due  to  the  extension  of  inflammatory  processes  from  neighbor- 
ing tissues,  as  from  acute  osteomyelitis  of  the  humerus,  (c)  Infections  of  the 
joint  in  the  course  of  acute  systemic  infections,  pyemia,  septicemia,  gonorrhea, 
typhoid  fever,  pneumonia,  and  the  infectious  exanthemata.  As  a  subdivision 
of  this  group  may  be  added  tuberculosis  and  syphilis.  Further,  the  inflamma- 
tions which  occur  in  the  course  of  acute  articular  rheumatism. 

While  the  inflammations  which  occur  as  the  result  of  pyogenic  infection  of 
an  open  wound  of  the  joint  are  distinctly  purulent,  those  which  occur  as  a 
complication  of  osteomyelitis,  of  pyemia,  septicemia,  and  acute  infectious 
diseases  of  a  specific  character,  may  be  followed  by  a  joint  inflammation  in 
which  the  exudate  is  serous,  sero-fibrinous,  catarrhal  (that  is  to  say,  serous  with 
a  variable  admixture  of  leucocytes),  or  distinctly  purulent. 

PuRCLENT  Abthbitis  OF  THE  Shoui.der-joint. — From  whatever  cause 
arising,  the  purulent  inflammations  of  the  shoulder- joint  have  many  signs  and 
symptoms  in  common.  Locally,  there  are  pain,  swelling  and  edema  of  the  over- 
lying soft  parts,  and  more  or  less  marked  effusion  into  the  joint.  There  is  total 
disability  of  the  limb  with  complete  loss  of  function  at  the  shoulder-joint. 
Active  motions  of  the  joint  are  impossible  and  passive  motions  are  attended  by 
marked  increase  of  pain.  Usually  the  joint  is  immovably  fixed  by  spasmodic 
muscular  contraction  in  slight  abduction  and  internal  rotation. 

The  constitutional  symptoms  vary  greatly  in  severity,  according  to  the 
character  of  the  micro-organisms  concerned  in  the  process  and  the  severity  of 
the  local  and  constitutional  poisoning.  Infection  of  the  shoulder-joint  follow- 
ing open  wounds  is  characterized  by  a  distinctly  purulent  exudate  with  pro- 
gr^ive  symptoms  of  septic  intoxication.  The  j)icture  is  that  of  a  more  or  less 
severe  septicemia.  In  pyemic  cases,  as  elsewhere  stated,  the  local  signs  and 
.  symptoms  are  usually  far  less  marked,  iloderate  spontaneous  pain,  tenderness, 
loss  of  function,  and  marked  pain  on  passive  motion  are  present.  In  the  worst 
<^^ses,  following  open  wounds  or  occurring  in  the  course  of  pyemia,  the  joint 
structures  may  be  very  rapidly  destroyed,  so  that  after  a  few  days,  or  a  fort- 
lught,  passive  movements  of  the  joint  may  elicit  bony  grating  from  the  destruc- 
tion of  the  cartilages  covering  the  articular  surfaces.     In  the  shoulder,  as  in 
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otlier  joints,  perforation  of  the  capsule  may  occur,  to  be  followed  by  purulent 
inflammation  of  the  surrounding  soft  parts  and  buiTOwing  of  pus  along  the 
bicipital  groove  and  beneath  the  deltoid  muscle. 

In  any  of  the  exudative  inflammations  of  the  shoulder- joint  the  character 
of  the  exudate  and  its  bacterial  content,  whether  pyogenic,  typhoid,  or  other 
germ  be  concerned  in  the  process,  can  best  be  indentified  by  the  use  of  the 
aspirating  needle  introduced  into  the  joint  in  front,  between  the  acromion  priK»ess 
and  the  head  of  the  bone.  If  the  exudate  is  not  distinctly  purulent  but  is  of 
the  catarrhal  type  (a  cloudy  synovia  containing  a  moderate  number  of  pus 
cells),  incision  of  the  joint  and  washing  out  its  cavity  with  a  weak  solution 
of  carbolic  acid  (1  to  100  to  1  to  200)  is  sometimes  followed  by  a  good  func- 
tional result.  In  the  more  severe  cases  resection  of  the  head  of  the  bone,  or 
sometimes,  if  the  periarticular  structures  are  also  invaded,  amputation  at 
the  shoulder-joint,  offer  the  only  hope  of  saving  the  patient's  life. 

GoNORRiiKAL  Infij^mmatioxs  OF  TiiK  Shoulder-joint. — The  gonorrheal 
inflammations  of  the  shoulder-joint  may  occur,  usually  during  the  later  weeks 
of  the  disease,  as  a  serous,  sero-fibrinous,  catarrhal,  more  rarely  as  a  purulent 
arthritis.  The  symptoms  are  those  of  acute  inflammation  of  the  joint  with 
more  or  let-s  marked  septic  symptoms,  according  to  the  character  of  the  infection, 
whether  due  to  the  gonococci  merely  or  to  associated  pyogenic  forms.  In  males 
the  diagnosis,  in  the  presence  of  a  urethral  discharge,  a  history  of  recent 
gonorrhea,  or  of  purulent  urine,  offers  no  difficulties.  In  women  the  diagnosis 
may  be  more  difticult.  (See  Gonorrheal  Rheumatism.)  In  children,  in  institu- 
tions, gonorrheal  joint  inflammations,  usually  polyarticular  and  often  of  severe, 
even  of  a  fatal,  character,  are  observed,  sporadically  and  in  epidemics.  A 
recognizable  genital  or  other  local  origin  of  infection  is  often  absent.  Thus 
Holt  reported  2(3  cases  in  the  Babies'  Hospital  in  Xew  York  City  during  11 
years;  19  were  male  children.  In  one  only  were  there  local  evidences  of 
gonorrlieal  infection.  Fourteen  cases  were  fatal.  In  all,  the  gonococci  were 
found  in  the  joint  exudates. 

A  true  purulent  inflammation  of  the  shoulder-joint  rarely  occurs.  There 
is,  however,  in  the  shoulder  a  marked  tendency  for  the  disease  to  become  chronic 
and  to  be  followed  by  more  or  less  firm  ankylosis  with  corresponding  disability. 
In  my  personal  exj^erience,  the  chronic  gonorrheal  joint  inflammations  often 
react  violently  when  efforts  are  made  to  break  up  the  adhesions  under  a  general 
anestlietic.  In  the  statistics  of  Northrup,  Finger,  Benecke,  the  shoulder-joint 
is  in  point  of  frequency  the  fifth  joint  affected  in  gonorrhea.  It  is  to  be 
borne  in  mind  that  not  only  may  gonorrheal  inflammations  of  the  joints  occur 
during  acute  gonorrhea,  but  also  that  such  infections  may  arise  at  a  very  late 
period ;  so  long  as  living  gonococci  still  exist  in  the  mucous  membrane  of  the 
genito-urinary  tract,  or  elsewhere  in  the  body.  In  men  it  is  exceedingly  prone 
to  relapse  wuth  the  fresh  outbreaks  of  urethral  inflammation  excited  by  al- 
coholism, etc.  (See  Gonorrhea.)  It  has  been  observed  in  children,  male  and 
female,  and  in  infants  as  a  couiplicatitm  of  gonorrheal  conjunctivitis.     As  stated 
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Tintier  Gonorrheal  Rheumatism,  Vol.  I,  the  gonococci  are  occasionally  found  in 
the  joint  exudate,  though  in  many  cases  the  diagnosis  must  rest  upon  identi- 
ficaiion  of  the  germ  in  the  urine,  or  in  smears  from  the  mucous  membrane 
of  the  genital  or  urinary  discharges.  (See  also  Chronic  Disturbances  of 
Joints.) 

Typhoid  Inflammation  of  the  Shoulder-joint. — The  arthritis  com- 
plicating typhoid  fever  may  involve  one  or  many  joints.     The  exudate  may  be 
aeroua,  catarrhal,  or  distinctly  purulent.     The  typhoid  bacillus  may  be  identi- 
fied in  the  exudate  from  the  joint  in  some  cases,  not  in  others.     In  a  certain 
portion  the  fluid  aspirated  from  the  joint  will  be  sterile.     In  those  cases  in- 
volring  but  one  of  the  larger  joints,  the  shoulder,  the  hip,  or  the  knee,  the 
character  of  the  inflammation  is  more  apt  to  be  of  an  intense  and  destructive 
character  than  when  many  joints  are  involved.     If  the  joint  aifections  occur 
during  the  active  period  of  the  disease,  the  dull  mental  condition  of  the  patient 
may  lie  such  that  the  joint  lesion  remains  unrecognized,  or  is  only  discovered 
liv  accident.     In  the  milder  cases,  little  or  no  pain  will  be  complained  of  unless 
the  jciint  be  moved,  when  the  pain  may  be  slight  or  severe.     Actual  suppura- 
tion with  j)erforation  of  the  capsule  is  rare,  but  ankylosis,  or  notable  relaxation 
of  the  joint  capsule,  with  atrophy  of  the  muscles  and  more  or  less  complete 
patholc^eal  dislocation,  is  fairly  common,  more  common  in  the  hip-joint  than  in 
the  shoulder.     Upon  careful  examination  the  recognition  of  tlie  condition  offers 
IK)  difficulties.     It  is  desirable  to  determine  whether  a  true  typhoid  arthritis 
eiists,  or  whether  the  joint  lesion  is  simply  a  part  of  a  complicating  pyemia  or 
septicemia.     This  is  to  be  determined,  as  already  indicated,  by  aspiration  of 
the  joint  and  identification  of  the  organisms  present  in  the  exudate.     The  dis- 
tinction is  important  from  a  therapeutic  as  well  as  from  a  prognostic  point  of 
view.    Drainage  or  excision  of  the  joint  will  be  less  commonly  required  w^hen 
the  typhoid  bacillus  is  alone  present  than  when  one  or  other  of  the  pyogenic 
organisms  are  found  in  the  exudate. 

Joint  Inflammations  Secondary  to  Osteomyeijtis  of  the  Humerus. 
—There  are  no  distinctive  peculiarities  to  be  observed  in  the  shoulder.  The 
exudate  may  be  serous  and  remain  so,  or  first  serous  and  then  purulent,  with 
inore  or  less,  destruction  of  the  bones  and  soft  parts  entering  into  the  joint,  or 
^th  separation  of  the  epiphyseal  cartilage.  The  involvement  of  the  joint  will, 
in  many  cases,  be  discovered  only  when  operating  upon  the  humerus  itself.  If 
the  joint  be  merely  the  seat  of  an  irritative  process  without  actual  invasion  of 
the  joint  cavity  by  pyogenic  germs,  the  prognosis  as  to  functional  result  is  good. 
H,  on  the  other  hand,  the  joint  becomes  the  seat  of  a  purulent  arthritis  the 
omlook  is  grave.     (See  Osteomyelitis,  Vol.  I.) 

Joint  Inflammations  Complicating  Pneumonia. — Pneumococcus  in- 
T«?ian  of  the  shoulder-joint  during  the  course  of  pneumonia  or  after  con- 
valescence is  a  rather  rare  but  very  serious  joint  inflammation.  The  signs  and 
^ptoms  are  those  of  acute  purulent  infection  of  the  joint.  The  diagnosis  is 
to  be  made  from  the  existence  of  pneumonia  or  from  identification  of  the 


224  DISEASES    AND   TUMORS    OF   THE   SHOULDER  AND   VICINITY 

pneumococcus  in  the  joint  exudate.  Destruction  of  the  joint,  sometimes  witb 
extensive  suppuration,  and  death  from  generalized  infection,  or  in  more  favor- 
able cases  more  or  less  complete  ankylosis,  is  to  be  expected. 

Acute  Articular  Rheumatism. — Acute  articular  rheumatism  is  usually 
a  polyarticular  infection  attended  by  the  signs  of  an  acute  synovitis  of  several 
joints,  by  periarticular  swelling,  by  fever,  often  by  sweating,  and  frequently 
complicated  by  endocarditis.  The  joint  exudates  are  usually  sterile  and  of  a 
serous  character.  Several  organisms  have  been  identified  in  the  exudates  during 
the  course  of  acute  articular  rheumatism.  On  the  other  hand,  in  many  cases 
the  effusions  are  sterile,  so  that  while  it  is  highly  probable  that  acute  articular 
rheumatism  is  an  infectious  disease,  no  single  organism  has  been  identified  in 
all  cases  apparently  typical,  so  that  at  present  it  cannot  be  said  that  the  lesions 
observed  in  acute  articular  rheumatism  constitute  a  pathological  entity.  (See 
Appendix  for  more  recent  views.) 

Tuberculosis  of  the  Shoulder-joint. — The  shoulder-joint  is  less  com- 
monly the  seat  of  tuberculous  infection  than  is  the  case  with  the  knee,  the  hip, 
and  the  elbow.  The  disease  occurs  most  often  between  the  fourteenth  and  the 
thirtieth  year  of  life ;  and  while  tuberculosis  of  the  knee-  and  hip-joints  is 
common  in  children,  tuberculosis  of  the  shoulder  is  rather  rare.  The  disease 
may  occur  in  several  forms.  It  may  be  primary  in  the  synovial  membrane, 
or  secondary  to  tuberculosis  of  the  epiphyseal  end  of  the  humerus,  or  to  a 
tuberculous  focus  beneath  the  cartilaginous  covering  of  the  glenoid  fossa  of  the 
scapula.     (See  Scapula.) 

Although  the  pathological  lesions  of  tuberculous  arthritis  of  the  shoulder 
possess  no  very  distinctive  characters,  absent  in  tuberculous  infections  of  other 
joints,  yet  some  peculiarities  may  be  here  mentioned.  A  typical  tuberculous 
hydrops  with  the  formation  of  a  large  fluid  exudate  in  the  joint  is  uncommon. 
In  the  cases  primary  in  the  synovial  membrane  the  process  is  usually  diffuse 
from  the  beginning.  In  the  early  stages  the  entire  surface  of  the  synovial  mem- 
brane is  studded  with  tubercles  of  submiliary  size.  The  formation  of  tube^ 
culous  granulation  tissue  follows ;  and  such  tissue  gradually  invades  and  takes 
the  place  of  the  cartilages  covering  the  articular  surfaces.  Upon  incision  the 
semitraiislucent  gelatinous  material  bulges  out  through  the  oi)ened  capsule  of 
the  joint.  There  is  a  marked  tendency  in  tuberculosis  of  the  shoulder,  whether 
primary  in  the  synovial  membrane,  or  in  the  bone,  to  destruction  and  d^^ 
appearance  of  the  head  of  the  humerus.  In  late  cases  the  head  may  be  almost 
destroyed,  so  that  the  direction  of  the  shaft  of  the  bone  resembles  that  observed 
in  anterior  dislocatiim  of  the  humerus. 

In  the  cases  ])riinary  in  the  Imjuc,  a  tuberculous  focus  is  formed  with  the 
production  of  a  small  sequestrum.  The  joint  becomes  secondarily  involved 
and  presents  the  orrlinarv  appearance  of  a  fungous  arthritis  again  with  * 
tendency  to  bone  absorption.  In  both  forms  ])erf oration  of  the  soft  parts  and 
the  production  of  sinuses  are  not  uncommon.  In  that  form  of  the  disease  or- 
dinarilv  known  as  caries  sicca  there  is  the  formation  of  a  rather  small  amount 
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?rcxiloiis  gramdution  tissue  within  the  joint,  which  gnifleally  invades  and 
destroys  the  cartilages  and  produces  destriietinn  and  absorjil  irm  of  the  head  of 
the  humerus,  as  already  descriWd,     As  originally  designated,  the  process  was 

Isiipjxx^ed  to  go  on  to  destruetion  of  the  head  and  eoniplete  ankylosis  without  the 
foraiatiuQ  of  sinuscis.  The  latter  are,  however,  observed  in  a  fair  proportion 
of  eases. 
Extensive  iuHltration  and  tuhereidous  disease  of  the  shaft  of  the  hnnierus 
i#  except  ion  ah  In  the  typical  eases  of  caries  sicca  the  history  and  clinical  signs 
Bd  symptoms  are  souiewhat  as  follows;  The  patient  is  iisnallv  a  yonng  ailnlt. 
The  first  syinptonis  noticed  are  apt  trj  he  a  feeling  of  weakness  in  the  shoulder- 
joint,  perhaps  combined  with  slight  stitTness  nml  j)ain.  The  syinptonis  are 
often  first  observed  wiien  arising  in  the  uiorning  and  may  be  less  noticeable 
during  the  day.      After  a  time,  jxiin  ai  a  neuralgic  eharaefer  oecnrs  in   the 

|sh*nildt*r,  together  witli  local izod  tenflcmess,  most  readily  a]ipre(*iated  by  palpa- 
tion vf  the  head  of  the  bone  in  the  axiUa.  The  pain  and  stitfness  of  tlie  joint 
incrc*ase.  There  is  soc^n  added  airophij  of  the  miwdes  of  the  upper  arm  and 
nhaulder^  together  with  the  ninscles  attacluMl  to  the  scapula.  As  a  eonsequenee 
the  shoulder  appears  flattened,  the  acromion  process  more  prominent,  tlie 
deltoid  undergoes  very  noticeable  atrophy;  instead  of  an  ap|)earance  of  swelling, 
all  the  tissues  alx>nt  the  joint  are  shrunken. 

Upon  pal  pat  inn,  hnwever,  ajiparent  thickening  of  the  U])per  end  of  the  bonC; 
dtie  to  swelling  and  intiltration  of  the  eajisnle  autl  of  the  ligan«entnns  strui'tures 
of  the  joint,  may  be  ap^ireciated.  As  the  ahsor])tion  of  the  head  id"  the  liunierus 
pTi^^rresses,  the  loss  of  fullness  beneath  the  acromion  becomes  more  and  nmre 
marked.  The  pain  and  stiffness  of  the  joint  increase  and  complete  ankylosis 
tisiialtY  occurs,  in  the  unfavi^rable  cases,  in  the  course  of  one  or  two  years.  As 
elsewhere  statt^d,  sneh  ankylosis  is  less  notif*eable  in  tbe  shoulder-joint  than  in 
other  situations,  on  accoimt  of  the  mobility  <if  the  scapula,  Tbe  format ii>n  of 
mmi»i's  is  n»ore  conmion  when  the  original  focus  has  occupied  the  n|i|K.»r  end 
of  the  humerus.  In  children  tbe  growth  of  the  humerus  and  the  development 
of  I  he  entire  njjper  extremity  are  not  ably  interfered  with. 

Tulierculosis    of   the   shoulder-joint    is    rather    freipiently    eomplieatc^d    by 

tiilierculosis  of  the  lungs  or  of  «>ther  organs,  though  not  as  frequently  as  is  the 

Jprith  tulierculosis  of  tbe  wrist.     The  prognosis  for  cure  is  natui'ally  l*etter 

la  tnW'rculous  focus  exists  in  the  upper  end  of  tlic  humerus,  which  can  bp 

removed  by  ojx^ration  Ix'fore   tbe  slundcier-joint   is  involved.      Such   f^iei   can 

>iially  be  reeognizc<l  with  some  degree  of  prf>bahility  l»y  fimling  a  traider, 

til  point  near  the  upper  end  of  the  bone.     If  a  patient  comes  to  ns  com- 

plaiiiiug  of  pain  and  stiffness  in  tbe  shcmbler  witliout  ajtparent  cause,  and  sucli 

m  tender  point  is  found,  the  diagnosis  of  lubcrcuhuis  inferiion  of  the  hone  nun/ 

)iaUy  be  demon.sirnivd  Jnj  a  earefuUy  taken  X-rmj  pirlnre  or  pictures.     If 

patient  is  a  growing  chihl,  it  is  well  for  the  friends  to  know  that  however 

jjBVorable  tlie  outcome  as  regards  cure  nuxy  t>ej  tbe  growth  of  the  humerus  will 

prohably  be  interfered  with. 


i 
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Syphilitic  Inflammation  of  the  Shoulder-joint. — As  stated  in  Vol.  I, 
under  Syphilis,  a  number  of  forms  of  joint  inflammation  may  occur  during  the 
course  of  the  disease.  In  the  earlier  stages,  such  inflammations  are  of  a  serous 
or  sero-fibrinous  character,  and  get  well  under  suitable  treatment  with  perfect 
restoration  of  function.  During  the  later  tertiary  stages  more  serious  lesions 
may  occur,  either  as  a  primary  gummatous  arthritis  affecting  the  soft  parts  of 
the  joint,  or  as  localized  gummata  in  the  head  of  the  bone,  which  rupture  into 
the  joint  and  cause  a  more  or  less  active  and  destructive  inflammation.  Here, 
as  elsewhere,  there  is  a  tendency  toward  a  destructive  and  a  productive  lesion 
advancing  side  by  side,  resulting  in  marked  deformity  of  the  joint  surfaces  and 
a  corresponding  diminution  of  function.  In  many  instances  dense  bands  of 
fibrous  tissue  are  formed  within  and  around  the  joint,  resulting  in  stiffness, 
which  may  amount  in  the  end  to  complete  ankylosis.  In  other  cases  the  destruc- 
tive process  is  more  marked,  the  head  of  the  bone  may  wholly  or  partly  dis- 
appear with  notable  relaxation  of  the  ligaments,  ending  in  a  flaillike  joint  or  in 
a  pathological  dislocation.  The  disease  is  to  be  recognized  by  the  pain,  loss  of 
function,  and  in  the  later  stages  by  the  deformity,  occasionally  by  the  formation 
of  gummata,  which  soften  and  break  down,  forming  abscesses  in  the  vicinity 
of  the  joint,  though  the  latter  are  rather  rare;  by  the  history  of  syphilis,  by 
the  very  chronic  course,  and  by  the  presence  of  syphilitic  manifestations  else- 
where in  the  body. 

Chronic  Disturbances  of  Joints  Probably  NoninfeotioiiB.^ — ^Under  this  head 
may  be  grouped  a  number  of  chronic  disturbances  of  joints,  due  to  a  variety 
of  causes,  presenting  a  variety  of  lesions,  characterized  by  profound  changers 
in  the  bones  and  soft  parts  entering  into  the  joint,  and  by  disturbances  of 
function  of  a  very  pronounced  character.  These  affections  are,  with  very  rare 
exce])tions,  not  of  a  suppurative  character.  In  some  cases,  however,  they  appear 
as  sequeUc  of  joint  inflammations,  primarily  of  an  infectious  origin,  but  in 
which  the  infectious  agent  has  disappeared.  These  joint  lesions  are  not  confine<l 
to  the  shoulder ;  indeed,  certain  other  joints^ — namely,  the  knee,  the  hip,  and  the 
joints  of  the  fingers — are  more  frequently  involved.  In  order,  however,  to 
economize  space  and  to  avoid  repetition,  I  shall  describe  these  disturbances  at 
this  place,  since  the  lesions  produced  are  similar  in  all  the  joints.  Certain 
special  characters  i^culiar  to  individual  joints  will  be  mentioned  under  the 
diagnosis  of  diseases  of  regions  other  than  the  shoulder. 

The  chronic  joint  disturbances  under  consideration  may  occur  at  any  ])erio<l 
of  life,  and  may  affect  one  or  many  joints.  They  are  more  common  during 
adult  life  than  in  childhood,  and  more  common  in  old  age  than  in  either. 
Although  the  lesions  produced  may  be  divided  into  several  types,  yet,  in  the 
individual  cases,  we  frequently  find  a  number  of  pathological  changes  lx>th  in^ 
the  bones  and  in  the  soft  parts  in  varying  combination  and  of  varying  intensity 


*  In  the  preparation  of  this  section  I  have  been  largely  indebted  to  the  work  of  Dr.  E.  FT 
Nichols  of  Boston. 
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Imdual  eases  some  oi  the  lesions  may  l>e  present  while  others  are  absent. 
Fuitlier,  from  a  siniilar  causation  we  may  find  in  one  ease  a  single  lesion,  or 
jroup  of  lesions,  niarkedly  (ieveloped,  wdiile  in  another  case  the  relative  develoi>- 
mentof  the  individiral  lesions  will  l>e  quite  tlifferent  It  often  hapjiens  that  the 
joint  exhibits  at  tirst  one  set  of  patholot^ieal  ehanges,  and  that,  as  time  goes  on, 
Dlber  lesions  are  added,  so  that  in  a  single  jiunt  nniny  of  llie  changes  to  he 
llbribed  may  exist  simnltaneonsly  or  successively. 

The  easc^^  may  be  divided  broadly  into  several  typ'S,  aUliongli  it  is  to  be 
bfHne  in  iiu'ihI  that  one  tyjte  may  mortre  into  an(»ther  and  that,  as  stah-d,  many 


IM^ltfTDsmfi  0!L%irTrAN8  of  ttifi  Mnsi/i^EH  PAH^iNf;  fkom  tut:  HrAPi?LA  to  thk  HtTjHEftrs.     Bony 
finkvlosUof  ihe  >hoiiidcr  joint,   (Spejcimen  iti  the  Aimloiiii^aJ  l.ttboraUjry  of  the  College  of  Physidaiis 
"n«l  3tiip5onM^  Columbia  UtiivcrsityO 


tl*  lesions  may  exist  m  comliination  in  llif  some  joint.     For  purposes  of 
ption  the  cbrome  artliritiiliis  may  be  gruiiped  under:  (1)  Chronic  Serous 
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Synovitis;  (2)  Chronic  Papillary  Synovitis;  (3)  Ulcerative  Arthritis,  involv- 
ing especially  the  articular  cartilages;  (4)  Obliterating  Arthritis,  ending  in 
fibrous  or  bony  ankylosis;  (5)  The  Deforming  or  Productive  type.  This  type 
of  chronic  joint  disturbance  is  characterized  by  the  formation  of  new  bone  and 
cartilage  developed  from  the  periosteum  bordering  the  articulation,  by  bony 
absorption  in  other  parts  of  the  joint,  by  vascularization  of  the  cartilages 
covering  the  articular  surfaces,  by  the  formation  of  fibrous  or  bony  anky- 
losis over  certain  areas  in  the  joint,  by  marked  deformity,  and  other  changes 
to  be  spoken  of  more  in  detail.  This  type  of  the  disease  corresponds  to 
the  affection  ordinarily  designated  as  arthritis  deformans;  osteo-nrthritis; 
rheumatoid  arthritis;  rheumatic  gout;  malum  senile^  and  numerous  other 
designations. 

(1)  Chronic  Serous  Synovitis. — Chronic  serous  synovitis  more  often 
results  from  a  persistent  effusion  into  a  joint  following  acute  synovitis  produced 
by  a  single  trauma,  or  from  repeated  injuries  of  the  joint  of  moderate  severity, 
than  from  other  causes.  In  a  certain  proportion  of  cases  it  is  due  to  the 
presence  in  the  joint  of  a  loose  portion  of  cartilage,  as  after  a  rupture  of  a 
meniscus  in  the  knee-joint,  or  from  the  presence  in  the  joint  of  a  portion 
of  loose  cartilage,  resulting  from  the  chondrification  of  hypertrophied  tags  of 
synovial  nienibrane  in  cases  of  papillary  synovitis  to  be  described,  or  from  tlie 
presence  of  such  hypertrophied  masses  of  synovial  membrane,  without  the 
formation  of  loose  portions  of  cartilage.  It  may  occur  as  an  independent  affec- 
tion. (See  Vol.  I,  Intermittent  Hydrops  of  Joints.)  In  some  cases  the  con- 
dition follows  an  acute  synovitis  of  the  joint,  caused  by  some  infectious  process, 
notably  gonorrhea,  or  the  serous  effusion  may  form  merely  a  part  of  the  lesion 
in  one  or  other  of  the  chronic  arthritides  to  be  described.  One  of  the  most 
common  causes  is  trauma  to  the  joint,  untreated  or  improperly  treated,  such 
as  a  distortion  of  the  knee  with  or  without  a  rupture  of  ligaments,  or  of  a 
meniscus,  or  repeated  traumata  of  the  knee  such  as  occur  to  football  players. 
These  cases,  after  the  acute  symptoms  of  synovitis  have  subsided,  will  continue 
to  have  an  effusion  into  tlie  joint,  notably  the  knee,  which  subsides,  partly  or 
wholly,  after  rest,  massage,  and  other  methods  of  treatment,  but  which  recurs 
again  as  soon  as  the  joint  is  used.  These  patients  complain  of  a  sense  of  weak- 
ness and  instability  in  the  joint.  If  the  condition  is  due  to  a  loose  cartilage, 
there  will  often  be  a  history  of  sudden  spasmodic  pain  in  the  joint  following 
exercise ;  further,  the  joint  may  become  locked  in  a  position  of  partial  flexion. 
Further  flexion  of  the  joint  and  manipulation  will  free  the  floating  body  from 
its  position  between  the  articular  surfaces,  when  the  joint  may  again  be  used. 
Such  an  accident  is  often  followed  by  an  increased  amount  of  pain  and  of  serous 
effusion  into  the  joint. 

The  diagnosis  is  to  be  made  from  the  history  and  by  finding  the  displaced 
meniscus,  or  floating  body,  on  palpation.  The  X-rays  do  not  cast  a  visible 
shadow  of  cartilage.  The  treatment  of  these  cases  is  operative  removal  of  the 
meniscus,  or  of  the  floating  cartilage,  occasionally  fixation  of  the  meniscus  by 
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suture.    If  these  cases  are  neglected,  they  may  go  on  to  develop  one  of  the 
more  serious  and  destructive  lesions  of  the  joint  about  to  be  described. 

In  cases  of  tabes  dorsalis,  chronic  serous  synovitis  of  the  knee  is  not  infre- 
quently observed.  On  account  of  the  ataxic  gait,  these  individuals  are  subjected 
to  frequent  slight  injuries,  as  from  walking  into  pieces  of  furniture  or  from 
falls.  They  sometimes  develop  as  a  consequence  a  chronic  serous  synovitis  of 
the  knee-joint  I  have  such  a  case  now  under  my  care  which  will  serve  as  a 
good  example  of  the  condition.  For  the  past  five  years  this  man,  who  has  a 
markedly  ataxic  gait,  has  suffered  from  a  chronic  serous  synovitis  of  the  knee- 
joiDt,  which  has  persisted  and  grown  slowly  worse,  in  spite  of  various  forms  of 
treatment,  including  immobilization,  massage,  baking,  aspiration  of  the  joint, 
and  finally  washing  the  joint  cavity  with  carbolic-acid  solution.  Following 
the  various  methods  of  treatment  the  effusion  into  the  joint  diminishes  or 
disappears  for  a  time,  but  as  soon  as  the  patient  resumes  the  use  of  the  joint, 
it  again  fills  up  with  synovial  fluid  containing  leucocytes  and  blood  cells.  The 
motions  of  the  joint  are  free  and  painless,  the  ligaments  are  relaxed.  At  present, 
when  the  patient  stands  erect,  the  knee-joint  assumes  the  position  of  hyper- 
extension,  more  or  less  characteristic  of  these  cases.  There  is  no  actual  destruc- 
tion of  the  joint  surfaces,  although  such  may  develop  in  time.  In  other  words, 
tliis  is  a  typical  Charcot's  joint,  though  the  lesion  is  not  as  yet  a  destructive  one. 

(2)  Papillary  Synovitis. — This  may  occur  as  the  result  of  trauma  to 
the  joint  and  is  usually  combined  with  the  preceding  form — chronic  serous 
synovitis.  The  lesion  consists  of  an  hypertrophy  of  the  synovial  membrane 
lining  the  joint.  Exuberant  folds  and  tags  of  synovial  membrane  project  into 
the  joint  cavity,  and  as  the  result  of  mechanical  insults,  from  pressure  between 
the  bony  surfaces,  an  irritative  condition  is  produced,  which  leads  on  the  one 
hand  to  a  chronic  serous  synovitis  and  on  the  other  to  a  deposition  of  cartilage 
in  plaques  or  in  irregular  masses,  developed  especially  in  the  hypertrophied 
fringes  of  synovial  membrane  projecting  from  the  sides  of  the  joint.  The 
masses  of  cartilage  may  be  broken  off  from  their  attachments  and  form  loose 
floating  bodies,  causing  marked  interference  with  the  function  of  the  joint,  as 
described  under  Chronic  Serous  Synovitis.  Such  loose  bodies  are  most  com- 
monly observed  in  the  knee,  less  frequently  in  the  elbow.  The  other  joints  more 
nirely  show  this  type  of  lesion. 

(3)  Ulcerative  Arthritis  Involving  Especially  the  Articular 
Caktilages. — This  form  is  characterized  by  erosion  of  the  cartilages  and  by 
the  formation  in  consequence  of  circumscribed  areas  upon  the  articular  ex- 
tremities of  the  bones,  where  the  cartilage  is  absent  and  where,  as  the  result 
of  pressure,  the  underlying  bone  becomes  eburnated  and  undergoes  more  or  less 
extensive  absorption.  The  condition  is  followed  by  mechanical  disturbances 
in  the  joint  from  the  deformity  of  the  articular  ends  of  the  bones,  by  profound 
disturbances  of  function,  sometimes  by  marked  deformity  of  the  limb.  As 
time  goes  on,  the  lesion  is  apt  to  eventuate  in  one  or  other  of  the  more  serious 
joint  lesions  about  to  be  described.     This  form  of  arthritis  mav  follow  serious 
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injuries  of  the  joint,  such  as  fractures  involving  the  articular  ends  of  the  hone, 
followed  hy  deformity  and  destruction  of  the  proper  mechanical  relations  of  the 
bones.  The  deformity  may  be  due  to  actual  malposition  of  the  bony  fragments, 
or  to  the  formation  of  new  hone,  which  projects  into  the  joint,  or  in  other  cases 
the  entire  lesion  will  be  caused  by  a  fracture  or  other  deformity  of  the  bone, 
congenital  or  acquired,  in  some  part  of  the  limb  adjacent  to  the  joint,  so  that 
the  weight  of  the  body  falls  upon  the  joint  surfaces  in  an  improper  direction, 
and  thus  a  greater  pressure  is  exerted  upon  one  portion  of  the  articular  surface 
than  it  is  designed  to  bear,  \vhile  in  another  part  the  pressure  is  less  than  normal. 
Such  a  disturbed  mechanical  relationship  is  often  associated  with  relaxation  of 
the  ligaments  of  the  joint,  and  a  chronic  serous  synovitis.  The  cases  gradually 
merge  into  types  four  and  five,  to  be  descril)ed. 

(4)  Obliterating  Arthritis,  Sometimes  Called  Ankylosing  Arthri- 
tis.— In  these  cases  the  lesion  includes  destruction  of  the  cartilage  by  ulcera- 
tion, as  in  group  three,  by  fibrillation,  softening  and  disappearance  of  the 
cartilaginous  coverings  of  the  bones.  The  place  of  the  cartilages  is  taken  by  a 
vascular  granulation  tissue  which  spreads  from  the  synovial  membrane  to  the 
articular  surfaces  and  gradually  replaces  them.  This  "  synovial  pannus,"  as 
it  is  called,  advances,  destroying  the  cartilage  as  it  goes,  until  the  space  between 
the  articular  surfaces  may  be  entirely  obliterated.  As  time  goes  on  this  soft 
vascular  tissue  gives  place  to  dense,  fibrous  tissue ,  and  produces  fibrous 
ankylosis  of  the  joint.  The  obliteration  of  the  joint  cavity  may  be  complete  or 
partial.  At  a  later  stage  the  fibrous  tissue  may  be  converted  into  cartilage,  and 
after  a  time  into  bone,  producing  a  true  bony  ankylosis. 

This  form  of  tlie  disease  is  common  in  adults,  rare  in  children,  and  more 
common  during  young  adult  life  and  middle  age  than  in  the  elderly.  Generally 
the  joint  affection  begins  as  an  acute  process. 

It  follows  gonorrhea  of  the  joints  more  often  than  other  diseases,  though  it 
may  be  caused  by  trauma,  or  by  any  severe  inflammation  of  the  joint  which 
stops  short  of  actual  suppuration.  The  process  is  thus,  in  a  certain  proportion 
of  cases,  infectious  in  its  origin,  although  the  lesions  in  the  later  stages  are 
probably  to  be  regarded  as  sequeltr,  rather  than  due  to  the  presence  in  the  joint 
of  the  original  infectious  agent. 

In  children  there  occurs  a  form  of  polyarticular  inflammation  of  joints, 
which  sometimes  exhibits  this  type  of  pathological  lesion.  The  condition  was 
originally  described  by  Still  and  is  often  known  as  StilVs  diseasCy  also  as 
arthritis  deformans  of  children.  The  disease  has  an  acute  onset  Many  joints 
are  involved.  At  first  there  is  much  periarticular  thickening  and  swelling,  with 
pain  and  tenderness.  The  condition  is  usually  diagnosticated  in  its  early  stages 
as  acute  articular  rheumatism.  It  occurs  most  often  between  the  first  and 
second  dentitions.  The  acute  symptoms  subside,  but  are  followed  by  ankylosis 
of  one  or  many  joints.  The  prognosis  as  to  restoration  of  function  in  the 
affected  joints  is  not  good.  The  disease  is  frequently  associated  with  very 
marked  anemia,  with  enlargement  of  the  lymph  nodes  throughout  the  body. 
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and  with  enlargement  of  the  spleen.  It  may  not  always  be  easy  to  differentiate 
the  aflfection  from  tuberculosis,  except  that  in  the  latter,  fewer  joints  are  in- 
volved. There  are  no  marked  bony  changes,  such  as  can  be  identified  with  the 
X-rays. 

(5)  The  Pkoductive  ok  Deforming  Type  of  Chronic  Arthritis. — 
This  fonn  is  characterized  by  many  of  the  lesions  already  described  in  the 
previous  forms  and  with  certain  others  in  addition.  There  is  destruction  and 
vadcularization  of  the  surfaces  normally  covered  by  cartilage ;  there  is  a  produc- 
tion of  new  bone  along  the  edges  of  the  articular  surface  and  elsewhere,  beneath 
the  cartilage.  In  other  portions  of  the  joint  the  destruction  of  the  cartilage  is 
followed  by  atrophy  and  absorption  of  the  underlying  bone.  The  destructive 
and  formative  lesions  advance  side  by  side,  so  that  the  joint  surfaces  lose  their 
norma!  contours  and  become  quite  irregular,  thus  interfering  mechanically 
with  the  motions  of  the  affected  joint  and  producing  marked  deformities.  In 
some  of  these  cases  portions  of  tlie  synovial  cavity  remain  and  exhibit  the  lesions 
of  chronic  serous  sjTiovitis.  In  other  parts  the  bone  is  denuded  of  cartilage, 
becomes  covered  with  vascular  tissue;  this  degenerates  into  fibrous  tissue  and 
forms  a  bond  of  firm  union  between  the  bones.  This  is  especially  noticeable, 
for  example,  in  the  knee-joint,  where  the  patella  often  becomes  firmly  adherent 
to  the  condyles  of  the  femur.  As  the  result  of  bony  destruction ;  in  some  cases 
combined  with  relaxation  of  the  ligaments  and  muscular  traction,  dislocation 
of  the  joint,  complete  or  partial,  occurs,  so  that,  whether  the  condition  results  in 
ankylosis  or  in  a  weakened  and  wobbly  joint,  the  function  of  the  affected  joint 
is  very  seriously  impaired  or  destroyed. 

This  condition  may  be  characterized  as  arthritis  deformans  par  excellence. 
It  may  follow  a  variety  of  causes.  It  is  a  disease  most  often  noticed  as  a 
spontaneous  condition  in  the  elderly.  In  these  cases  it  affects  most  commonly 
the  knee,  the  hip-joint,  the  small  joints  of  the  fingers,  and  the  joints  of  the 
spine.  The  last-named  condition  is  described  under  Diseases  of  the  Spinal 
Vertebrae  (spondylitis  deformans). 

In  addition  to  the  spontaneous  variety,  arthritis  deformans  of  this  type 
occurs  as  a  monarticular  lesion,  following  injuries  of  joints  of  a  severe  char- 
acter and  fractures  entering  into  joints,  such  that  the  mechanical  functions  of 
the  joint  are  seriously  impaired,  so  that  abnormal  strains  and  abnormal  pressure 
are  brought  to  bear  upon  the  joint  surfaces  and  upon  the  ligaments.  One  sees 
such  joints  as  the  result  of  badly  united  Pott's  fractures.  In  several  of  the 
cases  which  have  come  under  my  observation  the  condition  of  the  joint  has 
keen  such  as  to  render  amputation  or  resection  the  only  hopeful  treatment. 

When  the  disease  is  observed  in  the  small  joints  of  the  fingers,  as  illustrated 
in  Vol.  I,  page  169,  the  bony  production  at  the  ends  of  the  phalanges  leads  to 
angular  and  other  deformities  of  the  fingers.  These  enlargements  of  the  joints 
of  the  fingers  are  known  as  "  Heberden's  nodes."  In  the  hip-  and  knee-joints 
the  spontaneous  form  of  the  disease  is  characterized  by  very  marked  production 
^'f  new  bone.      Osteophytes,  sometimes  of  considerable   size,   form  along  the 
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edges  of  the  articular  surfaces  of  the  femur,  or  tibia;  or  in  the  hip-joint,  around 
the  borders  of  the  acetabulum.  On  account  of  continual  pressure,  the  opposed 
bones  in  the  articulation  show  corresponding  pits  and  depressions;  thus,  the 
function  of  the  affected  joints  is  very  seriously  impaired  or  destroyed.  In  the 
course  of  tabes  dorsalis  and  in  syringomyelia  identical  conditions  are  often 
observed,  resulting  in  the  well-known  Charcot's  joint,  but  in  these  the  destruc- 
tive part  of  the  lesion,  less  often  the  production  of  osteophytes,  is  greatly  in 
excess  of  what  is  ordinarily  observed  in  simple  cases  of  arthritis  deformans. 
Moreover,  the  progress  of  the  lesion  is  far  more  rapid  and  is  often  accompanied 
by  marked  effusion  into  the  joints,  great  relaxation  of  the  ligaments,  pathological 
dislocation,  and  sometimes  by  acute  septic  infection  and  suppuration  of  the 
joint  structures.  The  last  is,  as  a  rule,  a  speedily  fatal  form  of  the  disease,  at 
least  in  my  experience,  if  a  large  joint  (the  knee)  is  involved.  The  characters 
of  these  several  lesions  and  the  symptoms  produced  will  again  be  mentioned 
when  speaking  of  the  different  joints. 

Diagnosis. — During  the  later  stages  of  chronic  inflammations  of  joints  the 
diagnosis  is  not  usually  difficult.  For  example,  a  chronic  affection  of  the  hip- 
joint,  or  of  the  knee,  in  an  old  person  is  frequently  associated  with  enlargement 
of  the  joints  of  the  fingers,  suggesting  at  once  the  character  of  the  process.  In 
the  productive  forms  the  irregular  enlargements  of  the  ends  of  the  bones  are 
easily  recognized  in  an  X-ray  picture,  and  these  characters  may  serve  to  dis- 
tinguish the  disease  from  tuberculosis.  In  the  forms  characterized  by  adhesions 
and  fibrous  ankylosis  the  diagnosis  from  tuberculosis  may  not  be  so  easy  at 
first.  When  the  disease  occurs  in  children  it  should  be  borne  in  mind  that 
fever  witli  accompanying  inflammation  of  the  joints  may  often  be  due  to  acute 
infectious  osteomyelitis,  and  further,  that  acute  articular  rheumatism  in  young 
children  is  rare.  When  the  disease  follows  a  fracture  into  or  near  a  joint  with 
interference  mechanically  with  the  joint  fimctions,  the  diagnosis  does  not,  as 
a  rule,  present  great  difficulties.  In  the  chronic  serous  forms  some  cause  of 
continued  irritation  of  the  joint  should  be  sought  for — the  presence  of  a  float- 
ing cartilage,  the  history  of  an  injury  to  the  joint,  and  in  the  knee-joint 
especially,  the  looking  of  the  joint  during  flexion  by  a  fractured  meniscus,  or 
by  the  presence  of  a  loose  body. 

Hysterical  Affections  of  Joints. — The  hysterical  affections  of  joints  have  been 
discussed  under  the  head  of  Traumatic  Hysteria. 


CHAPTER    IX 
INJURIES  OF  THE  UPPER  ARM 

Owing  to  its  exposed  position,  the  upper  arm  is  very  frequently  injured. 
The  injuries  may  be  grouped  under  subcutaneous  wounds ,  including  contusions, 
and  open  wounds;  which  again  may  be  divided  into  incised,  contused  and 
lacerated,  and  gunshot  wounds.  We  have  discussed  in  another  place  the  frac- 
tures of  the  shaft  of  the  humerus.  The  recognition  of  contusions  of  the  upper 
inn  is  attended  by  no  marked  diagnostic  difficulties.  Ecehymosis  and  the  for- 
mation of  hematomata  are  common,  notably  along  the  inner  aspect  of  the  arm 
where  the  tissues  are  rather  loose.  Effusions  of  blood  l)eneath  the  skin  do  not, 
IS  a  rule,  produce  circumscribed  and  tense  swellings,  but  are  more  apt  to  be 
diJFuse,  so  that  the  effused  blood  travels  up  and  down  the  limb  for  a  considerable 
distance.  Thus,  in  fractures  of  the  upper  part  of  the  humerus,  we  find  these 
whvmotic  discolorations  of  the  skin  of  the  limb,  wliich  extends  from  the 
shoulder  to  the  lower  part  of  the  forearm. 

The  open  wounds  of  the  upper  arm  may  l)e  incised  wounds,  or  of  the  contused 

ind  lacerated  type.    The  former  occur  from  cuts  with  sharp  instruments,  knives, 

pieces  of  broken  glass  and  the  like.     The  skin  and  sulwutaneous  tissues  merely, 

or  the  muscles,  or  the  nerve  trunks  and  blood-vessels,  will  be  divided.     Tlie 

diagnosis  of  division  of  the  muscles  may  be  made  by  inspection ;  division  of  tlie 

Mood-vessels  will  produce  arterial  or  venous  hemorrhage,  as  the  case  may  be, 

ttsily  recognized  from  the  amount  and  character  of  tlie  blood  lost.     Incised 

wounds  of  the  nerves  are  to  be  recognized  by  the  signs  and  symptoms  already 

described  in  the  section  on  Injuries  of  the  Nerves.     Contused  and  lacerated 

bounds  of  the  upper  arm  may  be  slight,  or,  on  the  other  hand,  very  grave  in- 

jnries.    In  those  produced  by  crushing  violence,  the  humerus  is  frequently 

WkeiL    In  addition,  there  may  be  such  extensive  laceration  of  the  soft  parts, 

including  the  blood-vessels,  that  the  question  of  amputation  will  often  arise. 

Kere,  as  elsewhere,  the  prognosis  will  depend  largely  upon  whether  or  not  the 

^lin  artery  of  the  limb  is  intact  as  evidenced  by  the  presence  of  a  radial  pulse, 

*nd  upon  the  amount  of  laceration  and  destruction  of  the  soft  parts  of  the 

limb  in  general.     It  should  be  borne  in  mind,  as  indicated  in  Vol.  I,  page  7, 

*hen  speaking  of  contused  and  lacerated  wounds,  that  contusion  of  an  artery 

1^1  eventuate  in  thrombosis  of  the  vessel  after  hours  or  days,  and  that  in  these 
^  for  a  time,  pulsation  at  the  wrist  may  be  preserved.     Much  will  also 
233 
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depend  upon  the  ability  of  the  surgeon  to  render  and  keep  such  wounds  aseptic. 
In  some  cases  the  task  is  easy,  in  some  impossible.  If  the  patient  comes  under 
observation  very  soon  after  the  accident,  the  effort  should  be  made  to  render  the 
wound  aseptic  by  vigorous  scrubbing  with  soap  and  water  and  repeated  douch- 
ing with  sterile  salt  solution.  If  the  wound  be  soiled  by  dirt,  grease,  and  other 
filth,  turpentine  and  peroxid  of  hydrogen  may  be  used  to  cleanse  the  raw  sur- 
face. The  greatest  conservatism  should  be  practiced  and  every  eflFort  made  to 
save  the  limb.  The  development  of  fever,  infection,  cellulitis,  leucocytosis,  an 
odor  of  putrefaction  and  evidences  of  commencing  gangrene,  are  indications  for 
operative  measures  which  must  be  varied  to  suit  the  conditions  of  the  individual 
case. 

Injuries  of  the  Muscles  of  the  Upper  Arm. — Subcutaneous  injuries  of  the 
muscles  of  the  arm  may  occur  from  external  violence,  as  from  blows  and  falls, 
etc.,  or  from  muscular  action.  Degeneration  of  the  muscle  from  any  cause: 
inflammation,  disuse,  and  chronic  alcoholism  favor  the  occurrence  of  such 
injuries.  Muscular  strains  which  rupture  a  few  fibers  only  of  a  muscular 
belly  are  quite  common.  They  arise  most  often  as  the  result  of  violent  muscular 
eflForts,  such  as  throwing  a  stone,  attempting  to  lift  a  very  heavy  body,  or  some 
similar  injury.  These  lesions  are  common  in  the  upper  extremity,  in  the  back, 
and  in  the  leg.  They  cause  pain  and  some  disability.  They  should  be  treated 
by  firm  support  to  the  injured  portion  of  the  limb  and  not  by  prolonged  rest. 
The  use  of  the  limb  should  be  resumed  early,  though  gradually. 

Hernia  of  Muscles. — As  the  result  of  direct  injury,  muscular  violence, 
or  from  disease,  the  fascial  sheath  of  a  muscle  may  be  ruptured,  and  such  a 
rupture  may  be  followed  by  protrusion  of  a  portion  of  the  muscular  belly 
through  the  rent  in  its  sheath.  Such  muscular  hernia?  are  rare.  They  have 
already  been  mentioned  when  describing  Injuries  of  the  Abdominal  Wall.  (See 
Vol.  I.)  The  symptoms  are  sudden  pain  and  a  feeling  of  weakness  in  the 
extremity.  The  physical  signs  are,  the  protrusion  of  a  portion  of  the  muscu- 
lar belly,  which  forms  a  prominent,  soft,  sessile  tumor.  While  at  rest,  the 
tumor  is  readily  recognized ;  when  the  muscle  is  passively  extended  the  tumor 
disappears.  When  the  muscle  is  put  into  moderate  contraction  the  tumor  di- 
minishes in  size.  When  strongly  contracted  against  resistance  the  tumor  dis- 
appears. 

Ruptures  of  the  Muscles  of  the  Upper  Arm  by  Muscular  Action. — 
The  biceps  is  more  often  ruptured  in  this  way  than  other  muscles.  The  long 
head  of  the  biceps  may  be  ruptured,  less  often  the  short  head,  occasionally  the 
tendon  of  the  biceps,  before  it  is  inserted  into  the  radius,  or  the  tendinous  inser- 
tion itself  may  be  torn  away  from  the  bone.  The  accident  has  usually  occurred 
from  violent  and  sudden  muscular  effort,  and  is  followed  at  once  by  severe 
pain  at  the  upper  or  the  lower  portion  of  the  arm,  according  to  the  seat  of 
rupture.  There  is  immediate  weakness  in  the  power  of  flexing  the  forearm  and 
in  the  power  of  supination.  If  the  long  head  of  the  biceps  is  torn  the  shoulder 
tends  to  fall  downward  and  forward,  producing  in  some  cases  a  slight  partial 
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dislocation.  Upon  vohmtary  contraction  of  the  muscle,  a  soft  tumor  appears 
representing  the  muscular  belly.  If  the  tendon  of  the  biceps  is  torn  away  from 
its  attachment  to  the  radius,  a  sudden  sharp  pain  will  be  felt  on  the  front  of 
the  forearm  and  elbow,  the  power  of  flexing  and  supinating  the  forearm  will  be 
diminished.  Usually  a  considerable  tumor  is  formed  on  the  front  of  the 
forearm  shove  the  elbow,  which  becomes  harder  and  more  prominent  when  the 
biceps  is  made  to  contract  and  moves  upward  toward  the  shoulder  at  the  same 
time. 

I  operated  some  years  ago  upon  a  man  who  had  received  this  injury  while 
throwing  a  heavy  shovelful  of  coal  into  a  cart.  He  felt  something  snap  in  the 
region  of  the  elbow,  experienced  a  severe  pain,  and  found  himself  unable  any  longer 
to  use  the  shovel.  The  biceps  formed  a  considerable  tumor  on  the  front  of  the 
forearm,  and  that,  together  witli  the  disability,  as  above  described,  rendered  the 
3iagnrisis  easy.  The  lower  end  of  the  tendon  was  considerably  frayed  out.  I  drilled 
two  small  holes  through  the  tuberosity  of  the  radius  and  attached  the  tendon  thereto 
bv  means  of  heavy  catgut  sutures.  The  elbow  was  dressed  in  a  flexed  position  and 
the  patient  made  a  good  recovery.    There  seemed  to  be  no  loss  of  power. 

Ruptures  of  the  Triceps,  the  Coraco-brachialis,  and  the  Brachialis  Anticus 
have  occasionally  been  observed.  The  signs  and  symptoms  are,  the  history  of  a 
violent  muscular  effort  follow^ed  by  a  sudden  severe  pain  in  the  ruptured  muscle, 
diniinntion  of  function,  sometimes  the  formation  of  a  hematoma,  the  presence 
of  a  soft  tumor  which  increases  in  size  \vhen  suitable  voluntary  efforts  are  made, 
soch  as  put  the  ruptured  muscle  into  a  state  of  contraction.  The  diagnosis  of 
the  anatomical  site  of  the  injury  must  be  made  from  the  character  of  the  dis- 
ikility  and  the  situation  of  the  muscular  tumor.  In  addition  to  the  tumor 
formed  by  the  contracted  muscle  a  corresponding  gap  may  be  detected  by 
palpation  at  the  point  of  rupture,  if  it  occurs  through  the  muscular  belly.  If 
«  large  hematoma  forms  in  the  gap,  its  presence  \\\\\  be  less  noticeable. 

If  ruptures  of  tendons  are  untreated  the  disability  is  permanent.  If  rup- 
^res  of  muscles  are  untreated  a  mass  of  scar  tissue  will  be  formed  which  may 
^J'  may  not  permit  some  use  of  the  muscle  and  will  be  palpable  as  a  firm  mass 
^f  soar  tissue  at  the  site  of  the  rupture. 

Injuries  of  the  Blood-vessels  of  the  Upper  Ann. — The  diagnosis  of  open 

bounds  of  the  brachial  artery  can  be  made  from  the  situation  of  the  wound 

^nd  the  occurrence  of  active  arterial  bleeding.     If  the  brachial  is  comi)letely 

*livided  in  an  open  wound,  death  from  hemorrhage  will  occur  very  quickly 

tinless  surgical  aid  is  at  hand.    If  the  vessel  is  merely  punctured,  here,  as  else- 

'^here,  there  may  be  formed  an  arterial  hematoma,  and  this,  if  untreated,  will 

Increase  in  size,  causing  sometimes  gangrene  of  the  limb  with  diffuse  infiltration 

of  blood  and  swelling,  or,  in  other  cases,  the  tumor  may  finally  rupture  with 

fatal  results.     The  occurrence  of  an  arteriovenous  aneurism  has  been  observed, 

*s elsewhere  stated;  chiefly  following  pimctured  wounds  of  the  front  of  the  arm 

^r  the  elbow,  but  also,  more  rarely,  between  the  elbow  and  the  shoulder.     The 
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signs  anJ  &\^llptOTns  have  Ireen  sufficiently  descriljeJ  ol^?pwho^e,  Vnit  in  \hh 
situation  very  ituirked  difntution  of  tfic*  veins  of  tire  forearm  mvl  liaiid  may 
develop,  giving  rise  to  functional  disahility  of  a  high  grade,  together  with  the 
risk  of  aeeidentid  woiintLs  of  the  dilated  ve^i^cls.  The  symptoms  of  arteriovenous 
aneurism  in  this  situation  have  l>een  sufficientlj  described  in  VoL  1  under  the 
head  of  Aneiirlism, 

SnWtitaneHiis  injuries  of  t!ie  upper  arm  may  rupture  tlie  1)rachi:d  artery. 
In  other  cases  the  violeuee  will  1k^  Hueh  thwt  tlie  inner  and  middle  coats  of 
the  vessel  are  torn  with  reaidtiug  tlironiboHis.  Ttie  diagntiftis  is  to  be  made  in 
tliese  cases  froui  the  situation  of  tlie  injury  and  from  the  absence  of  pulsntion 
at  the  wrisL  A  certain  nuuihcr  f»f  these  cases  proceed  to  gangrene  of  the  hiiud 
ifT  forearm.  The  more  extensive  the  injury  to  the  other  soft  parts  of  the  limb 
the  more  likely  it  is  tluit  gangrene  will  occur. 

Injuries  of  the  Nerves  of  the  Upper  Arm  and  Forearm. — fSee  section  on 
lu juries  of  Xervrs. ) 

(jTinshot  Wounds  of  the  Upper  Arm. — In  battle,  ginishot  wounds  of  the  upper 
arm  are  ut>t  rare.  They  sire  fre<piently  complicated  by  \vounds  of  die  thoraeie 
viscera  and  abdomen.  The  characters  of  the  wounds  produced  do  not  vary  in 
this  region  from  those  occurring  in  similar  tissues  in  other  parts  of  the  body, 
A  few  peculiarities  nnly  may  be  here  nofetL  The  modern  military  riBe  bullet 
wdien  fired  at  ordinary  ranges  prothices,  as  a  rule,  conuninuted  fractures  of  the 
shaft  of  the  humeruH,  with  fissures  running  up  and  down  the  bom\  In  this 
way  these  wounds  differ,  as  has  already  been  u*)ted,  from  fractures  of  tlie  soft, 
spongy  ends  of  the  bone,  where  perforations  with  little  or  no  eomujiuutiou  are 
fairly  freijuent.  (  ertain  differences  have  been  noted  in  the  effects  of  modern 
military  bullets  iip<in  the  shaft  of  the  humerus,  according  to  the  range.  At 
short  ra  uges,  while  the  but  lot  is  traveh'ng  very  rapidly,  tlie  humerus  is  broken 
and  the  surrounding  portions  of  bfrne  minutely  comminuted.  There  are  cor- 
respond ingly  serious  injuries  of  the  soft  parts  of  the  limb  and  a  large  wound 
of  exit.  At  great  ranges^  on  the  otlier  hand,  the  comminuted  fragments  are  of 
larger  size.  There  is  less  destnietion  of  the  soft  parts  and  the  wound  of  exit 
is  apt  to  be  smaller.  Gunshot  wounds  of  the  soft  parts  of  the  limb  merely 
present  no  special  peculiarities  which  have  not  been  mentioned  elsewhere,  (See 
Gon^bof  Wounds^  V»iL  L) 

Severe  Contused,  Lacerated  Wounds  of  the  Upper  Arm,  the  Result  of  Blniit 
Violence. — -In  cities  and  in  manufacturing  centers  severe  crushing  injuries  of  the 
upper  arm  are  fpute  common.  They  occur  from  run-over  acci<lent8,  by  heavy 
wagons  or  trolley  cars,  from  getting  the  hand  or  arm  caught  in  moving  belting,  or 
in  the  grip  of  geared  wheels;  sometinies  from  boiler  explosions,  or  explosions 
of  gunpowder  or  dynamite.  The  character  of  the  w^ounds  produced  vary  in 
severity,  from  more  or  less  complicated  lac*eration  of  the  soft  parts  of  the  limb, 
through  eompr*und  dislocations  and  fractures  with  extensive  crushing  and 
stripping  up  of  the  skin,  the  aulRMitaueons  tissues,  and  the  muscles,  to  actual 
tearing  away  of  the  entire  extremity  from  the  body.     Some  of  these  injuries 
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IttTC  already  been  described  in  this  chapter  and  in  Vol.  I,  under  the  head  of 
Cimtnsed  and  Lacerated  Wounds,  and  some  of  them  have  been  mentioned  under 
die  head  of  Diseases  of  Wounds  in  the  same  volume.  A  few  additional  remarks 
tie  here  added. 

The  diagnosis  of  these  injuries  is  usually  not  difficult.  Frequently  the  con- 
dition of  shock  is  well  marked,  and  the  surgeon  will  do  well  to  confine  himself 
it  first  to  the  control  of  hemorrhage  by  ligation  of  the  vessels  if  there  be  bleed- 
ing, and  to  thorough  cleansing  of  the  wounds.  The  question  of  amputation  can 
Dimally  be  decided  without  detriment  to  the  patient  by  the  delay,  until  after  he 
his  emerged  from  shock.  In  a  certain  proportion  of  these  cases,  though  the 
hemorrhage  may  be  stopped,  the  gravity  of  the  injury  is  such  that  in  spite  of 
arery  effort  the  patient  does  not  survive.  In  case  of  survival,  the  rules  else- 
where laid  down  must  be  the  guide  as  to  treatment.  In  general  it  may  be  said 
that  conservatism  persevered  in  until  the  indications  for  amputation  become 
plain  is  the  wisest  course.  It  is  often  surprising  how  well  these  complicated 
injuries  may  heal,  even  in  the  presence  of  fairly  severe  infection,  and  how 
useful  such  a  limb  may  be  after  it  is  healed,  though  at  first  its  usefulness 
appeared  to  be  hopelessly  destroyed.  The  surgeon  may,  however,  err  in  the 
opposite  direction,  and  persevere  in  his  conservative  measures  until  the  patient 
iain  a  condition  of  general  sepsis,  when  amputation  will  not  save  his  life.  Ex- 
perience in  these  cases  is  the  best  and  only  guide  in  selecting  the  moment  when 
amputation  ought  to  be  done.  As  has  been  elsewhere  stated  in  this  book,  severe 
contused  and  lacerated  wounds  with  destruction  of  large  arteries  may  not  bleed 
after  the  accident.  The  ends  of  the  vessels  may  frequently  be  seen  as  twisted 
cords  pulsating  in  the  wound.  Such  vessels  should,  of  course,  be  ligated,  if 
possible,  above  the  point  of  severe  contusion,  otherwise  sloughing  and  secondary 
kemorrhage  may  occur  at  a  later  date. 


CHAPTER   X 
DISEASES  AND  TUMORS  OF  THE  UPPER  ARM 

THE   SOFT   PARTS 

The  skin  and  subcutaneous  tissues  of  the  upper  arm  are,  from  the  fre- 
quent injuries  to  wliicli  the  hand  is  exposed^  peculiarly  likely  to  be  the  seat  of 
botli  acute  and  clironic  infectious  processes.  Erysipelas  may  extend  upward 
from  tlie  liand  and  forearm,  or  downward  from  the  head.  Lymphamjitis, — The 
arm  forms  a  part  of  the  avenue  along  which  infectious  processes  of  tlie  fingers 
proceed  to  the  axillary  lymph  nodes.  The  more  violent  and  dangerous  forms 
of  septic  poisoning  are  by  no  means  rare  in  the  upper  arm.  They  follow 
infected  \vounds  of  the  hand,  the  forearm,  or  the  elbow.  Sometimes  the  original 
wound  is  extensive,  sometimes  a  mere  pin  prick.  The  course  and  prognosis  of 
these  acute  infections  vary  here,  as  elsewhere,  with  the  virulence  of  the  'in- 
oculated microbes  and  wuth  the  powers  of  resistance  of  the  patient.  We  see  on 
the  one  hand  tlie  most  violent  infections  recovered  from  (see  case  of  phlegmonous 
inflammation  of  the  arm  and  forearm  from  infection  of  the  olecranon  bursa, 
Vol.  T,  page  78),  and  on  the  other,  fatal  infections  may  occur  from  a  trifling 
wound.  As  an  illustration  of  the  severity  of  a  septic  process,  originating  in  a 
comparatively  trifling  injury,  where  the  resisting  powers  of  the  patient  were 
feeble  and  the  infection  severe,  I  may  relate  the  following  case  which  was  under 
my  care  some  years  ago : 

A  stout  and  flabby  woman,  aged  thirty  years,  entered  the  hospital  with  the 
following  history:  One  week  before,  she  had  cut  her  left  forearm  on  its  outer  sur- 
face, midway  between  the  wrist  and  the  elbow,  with  a  broken  bottle.  The  cut 
extended  through  the  thickness  of  the  skin  merely,  and  was  about  an  inch  in  length. 
She  was  seen  by  a  physician,  who  placed  one  or  more  sutures  in  the  wound  and 
applied  a  dressing.  Infection  of  the  wound  followed.  She  was  brought  to  the 
hospital.  Upon  admission  her  left  arm  and  forearm  were  greatly  swollen ;  there 
was  a  wound  as  described.  The  stitches  remained  in  place,  and  the  surrounding 
tissues  were  under  much  tension.  There  was  but  little  redness  of  the  skin  in  the 
vicinity  of  the  wound  edges.  Her  temperature  was  103°  F.,  her  pulse  125.  She 
had  a  marked  leucocytosis.  Under  anesthesia,  incisions  were  made  in  the  forearm. 
At  this  time,  from  the  elbow  to  the  wrist  along  the  outer  aspect  of  the  limb,  the 
subcutaneous  tissues  were  in  a  state  of  purulent  infiltration.  The  incisions  were 
extended  far  beyond  the  limits  of  apparent  infection ;  all  tension  was  relieved ;  the 
patient's  arm  was  enveloped  in  a  dressing  wet  with  acetate  of  aluminum  solution, 
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five  per  cent,  and  the  arm  was  suspended.  The  infectious  process  was  not,  how- 
ever, c-ontrolled.  At  the  end  of  three  days  the  septic  symptoms  had  grown  steadily 
worse.  Tlie  upper  arm  was  swollen  as  far  as  the  clavicle.  Incisions  showed  that 
not  only  the  subcutaneous  tissues,  but  also  the  intermuscular  planes  of  the  upper 
tnn  were  the  seat  of  a  partly  suppurative,  partly  necrotic  process,  which  extended 
i<  far  as  the  top  of  the  shoulder.  Amputation  at  the  shoulder- joint  was  followed 
bv  no  improvement,  and  the  patient  died  profoundly  septic  three  days  later.  Media 
inoculated  from  the  pus  showed  pure  cultures  of  Staphylococcus  pyogenes  aureus. 
Oilier  illu.strative  cases  will  be  found  in  Vol.  I,  under  Diseases  of  Wounds. 

Lymphangitis  of  the  Tipper  Arm. — In  cases  of  lymphangitis  extending  up 
the  anil  from  infections  of  the  hand  and  fingers  we  often  observe  inflammatory 
enlargement  of  the  cubital  or  epitrochlear  lymph  node,  situated  just  above  the 
internal  condyle  of  the  humerus.  In  many  eases,  after  suitable  treatment, 
tie  hmph  node  diminishes  in  size.  In  others,  an  abscess  may  occur  at  this 
point,  and  in  still  others  localized  foci  of  suppuration,  subcutaneous  in  situa- 
tion, may  develop  along  the  course  of  the  lymph  channels  of  the  forearm  and 
along  the  inner  aspect  of  the  upper  arm,  as  far  as  the  axilla.  The  red  streaks 
upon  the  skin  characteristic  of  lymphangitis  are  present  in  the  earlier  stages, 
and  if  abscesses  are  developed,  they  are  readily  recognized  as  red,  tender, 
painful  nodules  beneath  the  skin,  which  sooner  or  later  give  the  sign  of  fluctua- 
tion. In  former  years,  the  enlargement  of  the  cubital  lymph  node  was  deemed 
of  much  significance  in  the  diagnosis  of  early  syphilis.  While  this  gland  may 
le,  and  usually  is,  enlarged  during  the  active  stages  of  the  disease,  this  occur- 
^ce  is  by  no  means  characteristic.  In  fact,  any  infectious  inflammatory 
process  of  the  hand  or  forearm  may  be  attended  by  enlargement  of  this  gland. 
Among  laboring  men,  whose  hands  are  continually  subjected  to  traumatisms 
*nd  slight  degrees  of  infection,  an  enlargement  of  the  epitrochlear  gland  of  a 
chronic  character  is  the  rule  rather  than  the  exception,  and,  of  course,  in  these 
Cases  bears  no  necessary  relation  to  syphilis. 

Olecranon  Bursitis. — A  frequent  site  for  the  beginning  of  acute  infectious 
processes  of  the  upper  arm  is  the  bursa  commonly  found  over  the  olecranon 
process  of  the  ulna.  It  is  a  bursa  very  often  found  enlarged  among  those  whose 
Occupations  render  it  necessary  for  them  to  rest  the  point  of  the  elbow  upon 
Some  object  while  they  are  at  work  (stonecutters).  The  presence  of  the  enlarged 
Iwrsa  is  readily  recognized  as  a  smooth,  rounded,  tense,  elastic  swelling  over 
the  point  of  the  elbow.  When  acutely  infected  it  increases  in  size,  becomes  red, 
tender,  and  painful.  If  suppuration  occurs  the  abscess  formed  may  perforate 
the  skin,  or  in  other  cases,  as  related  on  page  78,  Vol.  T,  perforation  takes  place 
subcntaneously  and  may  lead  to  a  more  or  less  violent  infection  of  the  arm. 

Bony  Growths  in  the  Hnscles  of  the  Tipper  Arm. — Sometimes  in  the  course  of 

tlie  disease  known  as  myositis  ossificans  a  bony  deposit  occurs  in  one  or  other 

'>{  the  muscles  of  the  upper  arm.     The  brachialis  anticus  appears  to  be  a 

I      favorite  site  for  such  growths.    In  other  instances  small  bony  masses  may  occur 

V     aa  the  result  of  repeated  traumata  to  some  muscle.    Such  is  occasionall  v  observed 
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among  soldiers  at  the  insertion  of  the  deltoid.  In  other  instances  partial 
rupture  of  a  muscle  by  a  single  trauma  may  result  in  the  formation  of  a  mass 
of  scar  tissue  within  the  muscle,  in  which  a  subsequent  deposit  of  earthy  salts 
takes  place,  or  later  the  formation  of  true  bone. 

Syphilis  of  Muscles  (GummatoTis  Myositis). — The  muscles  of  the  upper  arm, 
notably  the  biceps  and  the  triceps,  are  not  very  infrequent  sites  for  develo]>- 
ment  of  a  gimimatous  myositis  in  the  course  of  tertiary  syphilis.  The  tumor 
masses  thus  formed  may  be  diffuse  and  of  very  large  size,  or  more  circum- 
scribed. They  are  usually  very  hard,  and  not  infrequently  attached  to  the 
bone.  If  developed  in  a  muscular  belly  and  not  too  deeply  attached,  they  will 
be  movable  from  side  to  side,  but  not  in  the  length  of  the  limb. 

This  form  of  gummatous  injfiltration  has  many  times  been  mistaken  for 
sarcoma,  and  surgeons  have  sacrificed  limbs  under  these  conditions,  which 
might  have  been  saved.  The  differential  diagnosis  from  sarcoma  should  not 
be  very  difficult,  if  the  case  be  kept  under  observation  for  a  time.  In  case  of 
doubt,  the  administration  of  mercury  and  large  doses  of  iodid  of  potassium 
will  be  followed  by  marked  improvement.  Wasserman's  reaction  for  syphilis 
may  also  be  tried;  and  recent  results  would  indicate  that  the  judgments  so 
obtained  are  fairly  reliable.  The  occurrence  of  the  Spirocheta  pallida  in 
tertiary  syphilitic  lesions  is  so  hard  to  demonstrate,  that  the  conclusions  drawTi 
cannot  be  at  present  regarded  as  entirely  reliable. 

Diffuse  Syphilitic  Myositis. — The  muscles  of  the  upper  arm  are  some  of  the 
rarer  sites  of  this  affection ;  more  commonly  the  masseters,  the  stemo-mastoid, 
and  the  muscles  of  the  calf  are  involved.  The  affected  muscle  becomes  painful, 
tender,  rigid,  and  later  contracted.  If  untreated,  atrophy  of  the  muscle  with 
more  or  less  marked  contracture  follows.  The  diagnosis  depends  upon  the 
symptoms  as  above,  upon  a  syphilitic  history,  and  upon  the  beneficial  results 
of  specific  treatment. 

Pyogenic  Infections  of  Muscles. — The  muscles  are  rather  infrequently  in- 
vaded, either  primarily  or  secondarily,  by  suppurative  process.  The  occurrence 
of  such  infections  is  favored  by  general  debility  and  by  the  diminished  power 
of  resistance  which  occurs  as  the  result  of  acute  infectious  diseases.  Infected 
wounds,  notably  of  the  contused  and  lacerated  type,  may  be  associated  with 
localized  abscesses  or  diffuse  purulent  infection  of  muscles.  In  the  course  of 
pyemia  metastatic  abscesses  may  occur  in  the  muscles.     (See  Pyemia,  Vol.  I.) 

Purulent  arthritis  with  perforation  of  the  joint  capsule  and  invasion  of 
the  intermuscular  planes  may  secondarily  involve  the  muscles.  The  event  is 
of  bad  omen.  If  a  muscle  forms  part  of  the  wall  of  an  abscess  cavity,  its 
substance  may  be  invaded,  with  the  production  of  an  abscess,  or  of  necrotic 
or  gangrenous  infection. 

Among  those  who  are  profoundly  debilitated  from  want  of  food  and  ex- 
posure, a  suppurative  or  gangrenous  infection  of  the  muscles  with  multiple 
localizations  is  sometimes  observed.  The  disease  is  very  commonly  a  fatal  one. 
The  muscles  most  often  affected  are  the  muscles  of  the  leg  and  thigh,  of  the 
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upper  arm  and  of  the  shoulder  and  chest.  The  patient  becomes  profoundly  ill 
with  great  constitutional  depression  and  the  general  symptoms  of  sepsis. 
Locally  the  affected  muscles  become  painful,  tender,  and  swollen.  Their  func- 
tions are  abolished.  Upon  incision,  abscess,  necrosis,  or  gangrene  of  the  affected 
muscles,  circumscribed  or  diffuse,  is  observed.  The  patients  quite  commonly 
die  before  the  lesions  in  the  muscles  are  fully  developed. 

Under  conditions  similar  to  those  described  in  the  preceding  paragraph, 
inflammations  of  the  muscles  in  various  parts  of  the  body  are  sometimes  ob- 
served, of  an  infectious  character,  not  ending,  however,  in  suppuration.  The 
patients  suffer  from  general  debility  and  from  pain  and  tenderness,  with  loss 
of  function  in  the  affected  muscles.  The  overlying  skin  becomes  edematous. 
There  may  be  redness  of  the  skin  resembling  erysipelas.  In  other  cases  there 
will  be  a  macular  eruption  upon  the  skin.  In  the  more  severe  cases  there  will 
be  an  elevation  of  temperature ;  in  those  which  are  less  severe  fever  will  be 
absent.  In  the  cases  which  survive,  the  muscles  become  contracted  and  may 
nndergo  complete  atrophy.  The  fatal  cases  usually  die  of  a  complicating 
broncho-pneumonia. 

Tuberculosis  of  the  Muscles. — Primary  tuberculosis  of  muscles  is  a  rare 
condition.  It  probably  is  never  strictly  primary ;  other  foci  of  tuberculosis  exist 
in  the  body.  The  affected  muscles  may  be  the  seat  of  a  diffuse  submiliary  or 
of  a  circumscribed  tuberculous  process.  In  a  good  many  cases  the  disease  has 
followed  trauma  to  the  muscles.^ 

The  symptoms  of  the  disease  in  its  early  stages  are  not  very  distinctive. 
Pain  and  diminution  of  function  are  not  marked,  unless  the  process  is  diffuse. 
When  a  cold  abscess  forms  it  will  give  the  usual  symptoms  and  signs.  In  some 
cases  a  slightly  tender  nodule  may  be  felt  in  the  muscle,  movable  from  side  to 
side  when  the  muscle  is  at  rest,  but  not  in  a  direction  parallel  with  the  muscle 
fibers.  The  presence  of  other  tuberculous  lesions,  absence  of  the  evidences  of 
syphilis,  and  the  use  of  the  aspirating  needle  established  the  diagnosis. 

Secondary  Tuberculous  Invasion  of  Muscle. — Muscles  may  be  invaded 
by  the  spread  of  tuberculous  abscess  from  bones,  joints,  lymph  nodes,  or  other 
foci.  Abscesses,  cicatricial  contraction,  or  atrophy  of  the  muscle  may  thus  be 
produced.  Such  tuberculous  inflammations  of  muscles  are  observed  in  the 
extremities,  secondary  to  tuberculous  arthritis  and  with  some  frequency  also, 
in  the  psoas  muscle  as  the  result  of  tuberculous  disease  of  the  bodies  of  the  spinal 
vertebra?. 

Tumors  of  the  Soft  Parts  of  the  Tipper  Arm. — Tlie  various  forms  of  benign 
new  growths  are  occasionally  observed  upon  the  skin  or  in  the  subcutaneous 
t!!isues  of  the  upper  arm — ^lipoma,  fibroma,  angioma,  fibroneuroma,  the  last  in 
^e  course   of   cutaneous   nerves,    occasionally   other    forms.      The   malignant 

^Uni  and  de  Quervain  (Archiv  fur  klin.  Chir.,x\vi,  07)  made  a  careful  study  of  the  condition. 
The  lesion  of  the  muscles  may  result  in  atrophy,  or  in  the  formation  of  a  localized  tuberculous 

^bsceas. 
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epitbeliomata  may  occur  upon  the  upper  arm  at  the  sites  of  scars,  chronic 
ulcerations,  whether  tuberculous  or  syphilitic,  etc.  They  present  the  same 
characters  here  as  elsewhere.  The  sarcomata  are  not  especially  frequent  in  the 
skin  and  subcutaneous  tissues  of  the  upper  arm ;  they  are  more  often  observed 
in  the  muscles.  The  humerus,  as  will  be  noted  later,  is  one  of  the  favorite 
sites  for  the  development  of  osteosarcoma.  When  sarcomata  develop  in  the  soft 
parts  of  the  upper  arm  they  exhibit  the  same  characters  as  in  other  regions. 
They  are  not  very  likely  to  be  confounded  with  any  other  form  of  new  growth 
except  the  gummatous  infiltration  of  the  muscles  already  described. 

The  upper  arm  is  occasionally  the  seat  of  cirsoid  aneurism,  although  less 
often  than  the  hand  and  forearm.  The  condition  has  been  observed  as  a  con- 
genital condition,  usually  first  in  the  hand  or  forearm,  gradually  spreading 
upward  above  the  elbow. 

THE    NERVES 

Diseases  of  the  Nerves  of  the  Tipper  Arm. — The  injuries  of  the  nerves  of  the 
upper  arm  have  been  described  under  Injuries  of  Nerves.  As  was  there  pointed 
out,  these  injuries  may  be  followed  by  a  neuritis  beginning  in  the  injured  nerve 
and  spreading  upward  to  other  nerve  trunks,  until  many  are  involved.  In 
addition  to  the  traumatic  cases,  such  neuritis  may  follow  chronic  alcoholism, 
poisoning  by  arsenic,  and  other  metallic  poisons,  depressed  states  of  health  from 
any  cause,  or  general  infectious  diseases,  typhoid  fever  for  example.  Neuritis 
may  also  be  due  to  exposure  to  cold  and  wet  and  to  pressure  upon  the  nerve 
trunks  from  tumors,  aneurisms,  displaced  bones  in  cases  of  fracture  or  disloca- 
tion, or  exuberant  callus  formation.  The  symptoms  are,  the  sudden  or  gradual 
onset  of  pain  of  an  annoying  and  distressing  character,  present  both  day  and 
night,  so  that  the  patient  is  unable  to  sleep  and  is  deprived  of  the  use  of  the 
affected  limb.  The  pain  is  greatly  increased  by  motion,  so  that  although  the 
muscles  may  not  be  actually  paralyzed  at  first,  the  patient  is  obliged  to  keep 
the  limb  quiet  on  account  of  pain.  There  is  extreme  tenderness  over  the  course 
of  the  affected  nerves.  If  the  inflammation  is  severe,  paralysis  of  the  muscles 
supplied  by  the  nerve  trunks  follows  within  a  week  of  the  onset  of  the  symptoms, 
and  in  the  course  of  a  fortnight  in  bad  cases  the  paralyzed  muscles  show  the 
reaction  of  degeneration.  In  addition,  there  are  subjective  sensations  of 
tingling  and  numbness.  In  severe  cases  there  may  follow  disturbances  in  the 
nutrition  of  the  limb  with  glossy  skin,  excessive  sweating,  interference  with  the 
growth  of  the  nails,  occasionally  the  development  of  herpes,  sometimes  of  trophic 
ulcers.  (See  Injuries  of  Xerves.)  When  the  neuritis  is  not  due  to  an  actual 
destructive  lesion  of  the  ner\^es,  recovery  takes  place,  but  only  after  a  long  and 
tedious  course — ^namely,  after  many  months.  When  the  neuritis  is  due  to 
actual  destruction  of  the  nerve  trunks,  as  described  under  Injuries  of  the  Nerves, 
the  prognosis  is  unfavorable  and  becomes  worse  the  nearer  the  seat  of  injury 
is  to  the  trunk.     (See  Injuries  of  the  Brachial  Plexus.) 
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Tumors  of  tlie  Serves  of  the  Upper  Extremity. ^Neurofibroma,  plexiforin 

romiiy  and  the  so-oalUnl  iiialigiinnt  ueuromaj  in  whieli  the  nerve  trunks 
undergo  sarcomatous  degeneratinn  often  in  eonibinatiou  with  niyxoiini,  are  all 
observed*  The  ordinary  fibroneuroiuatft  devdopinp:  in  a  jieriplieral  nerve  trunk 
kare  received  the  &poeial  nanio  of  ''  Tnberenla  I>oh»rosa,"  They  are  for  the 
DK^t  part  tibroniata  of  the  nerve  sheaths,  and  the  same  is  true  of  the  iJexiforin 
neuromata,  except  that  the  losion  is  in  this  case  more  ditfnse. 

The  CiRcr Mst -ki hed  Fi rrox etrom ata  ( TiuKRctr la  Dot.okosa ) . — Cir- 
cnniscTilied  fibronenromnta  oeeur  in  the  course  *»f  the  individual  nerve  trunks, 
Tliey  form  small^  fusiform  or  nodular  swellings  in  the  course  of  the  nerve,  more 
often  in  the  snVieutanerius  than  in  the  deejn^r  nerve  trunks,  thungb  they  may 
occur  in  the  median,  ulnar,  or  olber  large  nerves  in  the  up]x*r  arm.  They  are 
more  frequent,  however,   in  the  lo%ver   arm,   wrist  and    hand.      The   sens€>ry 

ptoius  are  more  marked  than  the  motor  symptoms.     Paralyses  are  rarely 

r^x*d,  but  the  patient  suffers  from  spmtaneons  jiain,  inferred  to  the  seat  of 
the  tumor  ami  to  the  distribution  of  the  nerve,  often  eondiined  with  hy|)er- 
et?tliesia,  or  abnornuil  sensations,  such  as  tinglin^r,  heat,  cobl,  formication.  The 
liromata  are  fretpiently  multiple.  In  the  majority  of  instances  the 
^ms  are  not  very  severe,  and  indexed  in  some  cases  may  l>e  entirely  absent. 
A  tendency"  toward  great  increase  lu  size  is  not  marked  In  the  tnalignani  types 
the  nerve  tumors  take  on  a  rapid  growth.  They  tend  to  spread  along  tlie  course 
of  the  nerve  trunks  and  t:0  form  here  and  there  considerable  masses,  sometimes 
ss  large  as  a  hen's  egg  or  a  good-sized  afiple.  The  subjective  symptoms  of 
the  mulignant  neuromata  may  bo  trifling  for  a  long  time.  After  the  tumors 
hmve  reached  a  certain  size  and  have  caused  degeneration  or  destruction  of  the 

e  fibers,  the  synjptoms  are  practically  identical  with  those  jnst  described 
under  the  head  of  Neuritis — namely,  pain,  parcsthesiu%  diminution  of  sensi- 
bilitr,  motor  paresis  or  cnmpletc  palsy,  together  with  trophic  disturbances  of 
the  entire  extremity.  The  malignant  neuromata  originate  more  often  in  the 
median  nerve  than  in  other  trunks. 

The  treatment  of  the  U^nign  nenrofibromata  of  the  arm  will  de|x^nd  upon 
the  severity  of  the  sympt**ms  and  uptm  the  particular  nerve  involved.  If,  as 
often  hap{)ens,  no  synjptoms  are  produced,  the  tumor  may  be  let  alone.  If  pain 
and  other  symptoms  are  prominent,  and  the  tumor  forms  on  a  superficial  nerve 
trunk  whose  frmctions  are  unimportant,  it  may  be  excised.  If,  however,  an 
important  ner\  e  trunk  is  involved,  the  surgeon  must  hear  in  mind  that,  whereas 
some  of  these  tumors  are  placed  laterally  upon  the  trunk  of  tlie  nerve,  or  grow 
in  such  a  manner  that  they  simply  force  the  nerve  bundles  apart,  and  may  be 
readily  removed  without  serious  injury  to  the  conducting  power  of  the  nerve, 
in  other  eases  a  dissection  of  the  tumor  from  the  nerve  trunk  itself  is  impossible. 
The  situation  then  becomes  nuieb  more  serious,  ami  in  these  cases  it  will  be 
neeedsary  to  weigh  the  advantages  of  removing  the  tumor  against  tlie  dis- 
advantages of  resection  of  the  nerve  f^dlowed  by  suture,  and  the  possible  per- 
manent destruction  of  function.     The  uuly  treatment  for  plexiform  neuromata 
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and  fur  niali^niaiit  tiuiiors  of  the  ner\'es  is  extirpation.  The  o^x^ration  will  often 
be  of  necessity  very  extensive  and  the  fuuetiun  of  the  nerves  thus  removed  will 
be  forever  abolished. 


THE   BONES 

Acute  Osteomyelitis  of  the  HEmerua, — Tlie  signs  and  s™ijitonig  of  aeute 
ostefdiivelitis  of  the  hiuiieriis  do  not  differ  iiiiiteriaHy  from  those  t»list*rved  in 
other  Umes.  (See  Aeufe  Osteomyelitis^  Chajiter  V,  Vol,  I^  page  171).)  The 
humerus  is  less  eommonlv  the  seat  of  aeiite  osteomyelitis  than  the  femtir  or  the 
tibia.  The  iippr  ^x»rtion  of  the  shiift  is  more  often  the  site  of  the  primary 
focus  of  iufeetion  than  either  the  michlle  or  lower  part  of  ttu*  hone.  The  signs 
and  symptoms  resemble  those  already  described  in  \'nh  T.  Severe  septic  poison- 
ing is  present,  together  with  pain  and  loss  of  function  in  the  arm,  swrOliiig  and 
exirvme  tendeniess  on  pr(\ssure  over  Ike  inosil  Inicn^e  area  of  itift'cliofL  If  the 
process  involves  the  epipliyseal  cartilage,  S|>ontaneous  separation  of  the  head 
of  the  bone  from  the  shaft  may  occtir,  and  in  the  event  of  recovery  the  growth 
of  the  arm  will  he  seriously  interfered  with.  The  arm  will  remain  permanently 
shorter  ihan  its  fellow.  Infection  of  the  shoubler-joint  is  less  common  than 
infection  of  either  the  hip  or  knee,  when  the  disease  occurs  in  the  femur  or  tibia, 
respectively.  In  eliildren,  total  necrosis  of  the  shaft  of  ihe  humerus  is  some- 
times observed.  Subacute  and  chronic  osteom^'elitis  of  the  humerus  is  nof  very 
rare,     f  See  page  183,  Vol.  T.) 

TnbercnloBi*  of  the  Shaft  of  the  Humerus. — Wliile  the  upper  and  lower  ends 
of  tlie  Inmierus  are  fretpient  sites  for  the  lodgment  of  tuberculous  eud>oli  and 
in  these*  situations  eonunonly  precede  tnl)ereu!osia  of  tlie  shotdder  and  ellww- 
joint,  rcsjiectively,  primary  tuliercnlosis  of  the  shaft  of  the  humerus  is  rare. 
When  ol*served,  it  occurs  as  a  distinctly  circumscribed  process,  either  in  the 
cancellona  tissue  of  the  bone,  or  heiieatb  the  |KTiosteuui,  or  in  other  cases  as  a 
more  diffuse  tuberculous  osteomyelitis.  The  latter  group  are,  however,  much 
more  frequently  due  to  an  extension  of  tnljerciibms  infection  from  near  the 
ends  f^f  thi*  bone.  The  diagnosis  depends  upon  the  foruiatiini  of  a  slowly  grow- 
ing nodide,  or  a  general  enlargement  of  the  shaft,  in  either  case  in<licating 
infection  of  the  |>eriosteum»  and  upon  tlie  forum tion  nf  a  tnberrulons  abscess 
having  tlie  r-bararf^^rs  idnviidy  clrscrihed  under  TulKTCulosis  of  Boue. 

Syphilitic  Infections  of  the  Humerus.— Tnder  Diseases  of  the  Joints,  Vol.  I, 
we  have  already  uit^ntloned  the  inflammations  of  the  epiphyseal  enils  of  the 
humerns,  which  may  oprur  in  cbihlren  the  victims  of  hereditary  or  acquired 
syjjhilis.  In  ibe  acquired  syphilis  of  adtdts  the  buiuerus  is  not  an  uncoutnion 
site  for  the  formation  of  localized  gunnuata*  or  f»f  diffuse  gummatous  osteitis 
of  the  shaft  of  tlie  bone.  The  localized  gnmmata  in  this  region  are  not  Yerx 
rarely  the  cause  of  pathological  fractures,  or  of  fractures  from  very  slight 
degrees  of  violence.  Here,  as  elsewhere,  the  syphilitic  process  may  be  of  a 
formative  or  desfruclive  type,  or  both  lesions  may  lie  coiubinod.     The  iliagnosis 
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is  to  be  made  by  the  formation  of  a  slowly  progressive,  localized,  or  diffuse 
enlargement  of  the  bone,  by  the  presence  of  pain,  worse  at  night,  by  obtaining 
a  histon'  of  syphilis,  and,  where  doubt  exists  as  to  the  character  of  the  process, 
bv  the  administration  of  large  doses  of  iodid  of  potassium  and  of  mercury. 
Tbe  X-rays  are  often  a  valuable  aid  in  these  cases. 

Tomors  of  the  Humenu. — The  humerus  is  rather  a  common  site  for  the 
development  of  both  benign  and  malignant  tumors.  Of  the  benign  forms  the 
knv  and  cartilaginous  tumors  are  the  most  common,  though  some  of  the  latter 
Me  malignant.  Of  the  malignant  new  growths  the  various  forms  of  sarcoma 
ire  observed  with  considerable  frequency,  carcinoma,  only  as  an  extension  from 
cwinoma  of  the  neighboring  soft  parts  or  as  a  metastatic  growth. 

The  upper  end  of  the  humerus  in  the  neighborhood  of  the  epiphyseal 
cartilage  is  more  commonly  the  point  of  origin  of  new  growths  of  all  kinds  than 
ire  the  middle  or  lower  {x^rtions  of  the  shaft. 

ExciioxDROMA. — Cartilaginous  tumors  are  quite  frequently  observed,  most 
often  during  youth  and  childhood,  growing  from  the  upper  portion  of  the 
bmerus.  They  are  usually  benign  tumors  which  cease  to  become  larger  after 
tlieir  possessor  has  reached  adult  life.  Their  most  common  point  of  origin  is 
It  the  junction  of  the  shaft  of  the  bone  with  its  epiphysis — that  is  to  say,  from 
the  epiphyseal  cartilage.  The  tumors  may  reach  the  size  of  a  pigeon's  egg 
merely,  or  less  commonly  the  size  of  an  adult  ifist.  They  are  readily  recognized 
on  palpation  as  hard  tumors  connected  w^ith  the  bone,  painless  and  insensitive, 
vith  a  smooth  or  knobby  and  uneven  surface.  The  diagnosis  of  the  exact  char- 
acter of  the  growth,  whether  of  cartilage  merely,  or  of  cartilage  and  bone,  can 
be  accurately  made  by  means  of  an  X-ray  picture. 

In  addition  to  the  benign  forms,  there  occur  cartilaginous  tumors  connected 
vith  the  humerus  of  a  distinctly  malignant  character,  with  the  production  of 
metastases  in  other  parts  of  the  body.  Some  of  these  growths  are  purely  carti- 
laginous, others  are  combinations  of  cartilage  with  myxomatous  tissue,  and  in 
still  others  they  are  combinations  with  sarcoma,  or  are  cartilaginous  tumors 
rtich  have  undergone  sarcomatous  degeneration. 

Exostoses. — Bony  tumors  may  originate  from  the  upper  portion  of  the 
shaft,  or  from  the  upper  epiphysis  of  the  humerus.  They  may  consist  of  bone 
merely,  or  in  children  and  young  adults  they  are  frequently  covered  by  a  layer 
of  hyaline  cartilage.  Their  origin  and  mode  of  growth  resemble  that  of  the 
hcnign  cartilaginous  tumors,  already  mentioned.  They  are  scarcely  to  be  dis- 
tinguished from  the  purely  cartilaginous  growths,  except  by  the  X-rays,  or 
ivjmg  an  operation  for  their  removal. 

The  symptoms  produced  by  bony  and  cartilaginous  tumors  in  this  situation 
ire  due  to  their  mechanical  presence.  They  may  interfere  more  or  less  with 
the  movements  of  the  upper  arm,  notably  with  abduction  and  rotation  of  the 
limb.  If  they  press  upon  one  or  other  of  the  cords  arising  from  the  brachial 
pteras,  they  will  cause  neuralgic  pain  or  disturbances  of  sensation  and  motion 
in  the  parts  supplied  by  the  nerve  trunk  pressed  upon. 
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Bone  Cysts  of  the  Humerus. — Cystic  formations  are  occasionally  ob- 
served connected  with  the  humerus.  They  frequently  follow  injury  and  are 
usually  developed  beneath  the  periosteum.  The  contents  of  such  cysts  may  be 
serous,  blood-stained  serum,  or  fluid  blood.  They  originate  in  most  cases  from 
such  an  injury  that  the  periosteum  is  elevated  from  the  bone  by  an  eflFusion 
of  blood.  The  periosteum  goes  on  to  the  production  of  a  bony  layer  which 
finally  comes  to  form  a  tumor,  often  of  considerable  size,  sessile  upon  the  bone. 
The  shell  of  bone  may  be  very  thin  so  that  it  crackles  on  pressure,  or  quite  thick. 
In  December,  1908,  I  operated  upon  such  a  case  in  the  New  York  Hospital. 

The  patient  was  a  boy  of  sixteen,  wlio  had  received  a  blow  upon  the  front  of 
the  upper  arm,  about  three  inches  above  the  elbow,  one  year  before.  A  firm  tumor 
had  gradually  formed  at  the  seat  of  the  injury,  and  when  I  saw  the  patient  it  had 
attained  the  size  of  half  a  mandarin  orange.  The  chief  symptom  complained  of 
was  pain.  The  tumor  was  hard,  sessile,  and  firmly  attached  to  the  humerus.  Upon 
incision  the  mass  proved  to  be  a  bone  cyst  containing  about  an  ounce  of  bloody 
serum.  The  wall  of  tlie  cyst  was  evidently  composed  of  a  thin  shell  of  bone,  whicli 
had  developed  from  the  periosteum.  The  surface  of  the  humerus  beneath  the  cyst 
was  a  little  roughened,  but  otherwise  normal.  I  removed  the  bony  shell  with  a 
gauge  and  the  patient  made  a  prompt  recovery.  The  pathological  report  showed 
that  the  tissues  removed  were  of  normal  structure. 

Echinococcus  cyst  of  the  humerus  is  an  occasional  localization.  The 
diagnosis  can  only  be  made  by  the  operative  exposure  of  the  cyst  and  the  recogni- 
tion of  booklets,  etc. 

Sarcoma  of  the  Humerus. — By  far  the  most  frequent  malignant  growth 
observed  in  the  humerus  is  sarcoma.  The  upper  portion  of  the  shaft  of  the 
bone  is  the  favorite  site  for  the  development  of  these  growths.  The  tumor  may 
have  its  origin  in  the  medulla  of  the  bone,  or  from  the  periosteum.  All  the 
forms  of  sarcoma  have  been  observed  in  the  humerus.  The  disease  may  occur 
at  any  time  of  life,  but  is  more  frequently  observed  between  the  twentieth  and 
fortieth  years  than  at  other  ages.  In  a  considerable  proportion  of  cases  the 
growth  follows  an  injury  to  the  bone,  and  yet  it  is  difficult  to  allege  with  cer- 
tainty that  a  direct  causative  relation  has  existed  in  many  of  these  cases. 

Though  the  sarcomata  vary  much  in  malignancy  here,  as  elsewhere,  it  may 
be  said  in  general  that  sarcoma  of  the  humerus  is  a  very  fatal  disease.  The 
less  malignant  forms  may  occur  and  grow  but  slowly;  they  may  for  a  long  time 
remain  inclosed  within  the  bone,  or  beneath  the  periosteum.  Under  such  cir- 
cumstances amputation  at  the  shoulder-joint,  or  even,  in  rare  cases,  the  mere 
removal  of  the  infiltrated  portion  of  hone  may  he  followed  hy  cure.  Tn  others 
the  local  progress  of  the  disease  and  its  dissemination  throughout  the  body  are 
so  rapid  that  by  the  time  the  diagnosis  can  be  made  with  any  degree  of  proba- 
bility the  patient  is  beyond  hope. 

The  periosteal  sarcomata  are  somewhat  more  malignant  in  certain  cases  than 
those  having  a  central  origin.     The  periosteal  sarcomata  usually  grow  from  one 
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;iJe  of  the  bone,  though  in  other  eases  the  entire  circumference  of  the  shaft  may 
soon  be  involved.     A  shell  of  bone  frequently  continues  to  surround  the  new 
growth  for  some  time,  and  thus  an  ovoid  or  spindle-shaped  enlargement  of  the 
iiuDems  is  produced  of  variable  size,  which  may  crackle  on  ifirra  palpation. 
The  central  sarcomata  may  or  may  not  produce  expansion  of  the  bone.    In  some 
cases  such  expansion  will  slow^ly  or  rapidly  occur  until  a  very  large  tumor  exists, 
representing  the  shaft  of  the  humerus.     In  these  cases  also,  layers  of  new  bone 
mav  be  formed  by  the  periosteum,  or  lamellae  of  bone  remain  here  and  there 
tiroughout  the  substance  of  the  tumor.     These  latter  give  very  beautiful  X-ray 
f     pictures.     In  other  cases  no  enlargement  of  the  bone  occurs,  but  the  infiltration 
of  tumor  tissue  proceeds  up  and  down  the  shaft.      In  this  latter  group  the 
diagnosis  of  a  tumor  of  the  bone  will  often  not  be  made  until  either  a  spon- 
taneous fracture  occurs  at  the  seat  of  greatest  destruction  and  absorption  of 
bony  tissue,   or  a  fracture  from   some  very  trifling  violence.      The  various 
degenerative  and   retrogressive   changes  take  place   in  the   sarcomata   of   the 
humerus,  the  formation  of  cystlike  cavities  filled  with  blood  being  the  most 
common.    Some  of  the  periosteal  sarcomata  may  be  extremely  vascular  and  may 
form  pulsating  tumors.     This  condition  was  formerly  described,  sometimes,  as 
an  aneurism  of  the  bone. 

After  the  growth  has  invaded  the  soft  parts  of  the  limb,  the  progress  of  the 
disease  and  the  formation  of  a  large  tumor  are  usually  extremely  rapid.  Such 
tumors  may  reach  the  size  of  an  adult  head,  or  even  larger,  before  the  life 
of  the  patient  is  destroyed.  In  the  cases  which  are  not  operated  upon,  the  over- 
lying skin  becomes  stretched  and  shiny.  Dilated  veins  may  be  seen  upon  its 
surface.  Perforation  of  the  skin  and  the  formation  of  bleeding,  fungating 
masses  of  soft  sarcomatous  tissue,  frequently  occur  during  the  later  stages  of 
the  disease-  Death  results  from  dissemination  to  distant  organs — the  lungs,  the 
spine,  etc. — or  from  hemorrhage,  intoxication,  and  exhaustion. 

Diagnosis  of  Sarcoma  of  the  Humerus. — The  early  diagnosis  of  sarcoma  of 
the  humerus  is  not  always  easy.     The  patient  may  suffer  from  a  dull  pain  in 
the  upper  part  of  the  arm  which  may  be  diagnosticated  as  muscular  rheumatism, 
neuralgia,  or  some  other  simple  affection.     In  other  cases  a  diagnosis  of  peri- 
ostitis or  of  tuberculosis  may  be  made.     The  diagnosis  of  an  infectious  process 
is  the  more  likely  to  be  made  if,  as  in  many  of  these  cases,  the  patients  develop 
fever  early  in  the  disease.     If  the  shoulder-joint  be  early  involved,  the  diagnosis 
of  tuberculosis  has  often  seemed  probable.     After  the  tumor  has  involved  the 
soft  parts  and  a  rapidly  growing  enlargement  of  the  upper  arm  takes  place, 
tbe  diagnosis  will  be  simple,  but  will  often  be  made  too  late.     One  of  the  most 
accurate  means  of  making  an  early  diagnosis  is  a  carefully  taken  X-ray  picture 
of  the  affected  region.     If  bony  enlargement  or  bony  destruction  be  present, 
'^'th  will  show  with  great  clearness  upon  the  photographic  plate,  and  though 
4e  picture  may  not  give  positive  knowledge  of  the  exact  character  of  the  growth, 
yet  the  evidence  so  obtained  will  at  least  call  for  very  serious  consideration. 
^^  general,  the  rapidity  of  the  progress  of  the  disease  will  make  the  surgeon 
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suspect  its  malignant  character.  In  several  of  the  cases  which  have  come  under 
my  observation,  the  patients  having  suffered  merely  from  moderate  pain  in  the 
upper  arm,  the  first  signs  of  serious  mischief  have  been  spontaneous  fractures 
of  the  humerus. 

Prognosis. — The  prognosis  of  the  less  malignant  forms  of  sarcoma  of  the 
humerus — notably  of  the  encapsulated  tumors  originating  in  the  periosteum — 
is  not  absolutely  unfavorable.  The  treatment  of  this  group  of  cases  may  even 
be  conservative.  In  most  instances,  however,  nothing  short  of  amputation  at 
the  shoulder-joint,  or  in  other  cases  of  removal  of  the  entire  upper  extremity, 
including  the  slioulder-blade  and  clavicle,  will  offer  any  hope  of  cure.  In  a 
good  many  cases,  even  with  this  very  radical  treatment,  undertaken  early, 
recurrence  or  dissemination  and  a  speedily  fatal  result  are  to  be  expected. 

Cakcixoma  of  the  IIumkuus. — Carcinoma  of  the  humerus  is  observed  only 
as  a  secondary  or  metastatic  growth,  due  to  dissemination  of  a  carcinoma  of 
some  other  part.  In  cases  of  carcinoma  of  the  breast  the  humerus  may  bo 
involved  by  direct  extension,  though  this  is  rare,  or  as  a  metastatic  prooeOb 
Cancer  of  the  humerus  has  been  observed  in  a  number  of  instances,  aecandaij 
to  carcinoma  of  the  thyroid  gland.  The  diagnosis  usually  presents  no  diffienlties* 
in  the  presence  of  a  primary  growth  or  of  a  history  of  its  removaL  The 
symptoms  are  a  painful,  rapidly  progressive  enlargement  of  the  humerus,  with 
secondary  invasion  of  the  surrounding  soft  parts  by  harder  or  softer  cancerous 
tissue.  In  a  considerable  proportion  of  the  cases  the  first  symptom  has  been 
spontaneous  fracture  of  the  humerus. 

CONGENITAL  DEFECTS  OF  THE  UPPER  EXTREHITT 

General  Remarks  on  Congenital  Defects. — While  the  congenital  defects  of 
the  iip])er  extremity  present  no  serious  diagnostic  difliculties,  most  of  them  being 
easily  recoguizxMl  by  inspection,  yet  the  author  believes  that  a  few  words  in 
regard  to  them  may  not  be  out  of  j)lace.  The  limbs  of  mammals  are  rep- 
resented in  the  lower  vertebrates,  such  as  fishes  by  fins.  The  base  of  the 
fin  contains  a  bone,  from  which  proceed  a  number  of  rays.  In  fishes  of 
a  little  higher  order  the  rays  may  be  arranged  on  either  side  of  the  limb. 
This  early  tyj)e  of  an  extremity  is  modified  in  the  Mammalia  in  such  a  niaii' 
ner  that  the  extreniity  consists  of  four  segments.  The  uppermost  segment, 
upper  arm  or  thigh,  contains  one  bone,  humerus  or  femur;  the  second  seg- 
ment contains  two  bones,  radius  and  ulna,  or  tibia  and  fibula,  respectively; 
the  third  segment  contains  the  carpus  or  tarsus;  and  the  fourth  segment  consists 
of  the  hand  or  of  the  foot,  res]x?ctively.  Enibryologically,  the  several  bones  are 
represented  by  cartilaginous  masses.  If  one  or  other  of  these  cartilages  fan 
to  \)e  produced,  the  limb  eventually  formed  will  be  imperfect.  If  no  cartilages 
are  formed,  representing  the  limb,  there  may  be  an  absence  of  the  entire 
extremity.  Such  a  defect  may  involve  all  four  extremities,  in  which  case  the 
individual  is  bom  with  no  extremities  at  all,  or  it  may  involve  the  upper  or 
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?r  pxtreinities,  so  tliat  no  anns  are  prorliiped^  or  but  one  arm  ;  or  no  legs 
produet'tlj  or  but  oiie  le^.     In  tlie  uiJjx^r  extremity  the  defect  may  involve 
the  entire  liinV),  or  tlie  humerus,  or  one  of  the  bones  of  the  forearraj  more  often 

tile  radius  than  the  ulna,  or  the 
bones  id  the  hand  may  be  de- 
ficient. In  some  cases,  merely  a 
small  stump  ending  in  an  imper- 
fectly developed  hand  will  repre- 
sent the  arnij  in  Avhicli  may  he 
preserved  some  small  ammmt  of 
fimction.  These  dcdWts  may  nc- 
rnr  in  any  c(imhinatioiu  Their 
diafrnosis    presents   no   diflieultieH, 


YKL   9©. CON'OENITAL   DeFOHMITY    OF  TH£   11aND» 

(New  York  Iloepit-al  coHuf  tion») 


Fig.  100,— Congenital  Deformity  of  thb 
Thumii.     (New  York  HospitAl  collection.) 


as  a  rule,  on  inspeetion  or  pa![>ation.  After  tlie  hones  liave  received  an  earlhy 
deposit  and  liave  become  true  bones,  the  nature  of  the  defect  can  he  very  clearly 
shouTi  by  X-ray  pictures. 

When  a  greater  number  of  cartilaginous  masses  are  formed  than  is  normal, 
there  may  be  a  njuUijilieation  of  the  cxtreniities;  such  uiidtiplication  may  in- 
volve  tlie  entire  Iiud>,  producing  an  extra  leg,  or  arm,  or  only  a  portion  of 
a  limb.  In  the  upfjcr  extremity  the  most  common  of  tbese  latter  defects  consists 
in  the  production  of  gupernumerary  digits,  invxdving  the  fifth  finger  or  the 
tiniinb  more  often  than  the  other  fingers.  (See  Fig.  100,)  Another  type  of 
defect  very  common  in  t!ic  liand  is  the  fusion  of  one  or  more  <*f  the  fingers 
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togeilier,  Sucii  fu^sioii  jimy  involve  the  iM.mes  or  the  soft  parts  merely.  When 
tlie  soft  parts  only  are  involved,  the  eondition  produced  may  be  that  of 
"  webbed  ' '  lin^t-rs.  Whether  this  last  condition  represents  reversion  toward 
a  former  typo  I  hrdieve  is  not  definitely  known,  hut  such  may  well  be  the 
ea^^e. 

lui'jnils  may  \v  Iwirn  willi  Jtopri*ff(*t  extremities^  duo  h*  imother  eanse — 
namely,  l>y  eoiistrirlirm  frnm  immiulie  bands,  or  possibly  al'^o  by  ermstriction  pro- 

d  u eof  1  by  t he  1 1  m h i  I  it- a  1  eo rd. 
Sueh  bands  may  canse 
the  child  to  he  born  wit!i 
complete  amputation  of  an 
extromity,  or,  on  the  other 
hand,  the  constriction  nuiy 
Lk*  only  partial,  in  wfiich 
ease  the  function  uf  the 
distal  part  of  the  limb  will 
he  more  or  less  s€*rionsly 
intiTtVred  with.  Otlier 
coni^enital  deformities  may 
result  in  dislocations. 
These  nuiy  occur  at  the 
elbow  of  one  or  twith  bones. 
The  dislocation  i.s  more 
often  backward  than  for- 
ward >  and  the  radius  is 
affect  Oil  al«iuc  more  often 
thiiii  the  ulua.  Sometiuies 
ihe  (hd'ormily  is  hi  lateral. 
In  these  cases  the  articu- 
lar surface  of  the  huriienis 
may  be  imperfec*!,  or  the 
head  of  the  ratlins  may 
he  I ual formed. 

Congfenital  CnMtus  Varna  and  Valgus. — Xornuilly^  in  extension,  tlie  fore- 
arm deviates  radially  from  the  axi.s  of  the  btnuenis  and  the  jiosition  c»f  the 
extended  forearm,  as  referred  to  I  In*  liumerns,  c^mstitutes  what  is  known  as 
*^  tlie  carrying  function  "  of  the  arm.  Xorrunlly,  this  position  of  valgus  is  more 
marked  in  women  than  in  men.  In  the  hiHer,  the  deviation  amounts  to  hetwc^en 
one  and  nine  de^ees.  In  wouien,  on  tlio  other  hanrl,  apparently  on  account  of 
their  narrower  shoulders  and  bnnul  hips,  tin*  deviation  amounts  to  from  twenty 
to  twenty-five  dejnrrees  (Iliibscher).  Tlie  full  development  of  tlie  normal  cubi- 
tus valgus  is  not  attained  until  arlult  life.  Cubitus  varus  as  the  result  of 
fractures  of  the  lower  end  of  the  hniuerus  will  be  spoken  of  under  Injuries  of 
the  Elbow.     If,  during  intra-nteriue  life,  one  of  the  condyles  of  the  humerus 


Fio.  101, — CoiyaKXTTAi.  Dnn^KMirv  op  the  Ttiumb,  Palmar 
Aspect.     (Cu.'ic  uf  K  W.  Murray.) 
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uadeTgoes  ossification  sooner  than  the  other,  a  condition  of  dibiiiis  varus  or 

nipismay  be  produced  at  birth  or  during  infancy,  so  that  thi*  arm  will  deviate 

((ward  or  away  from  the  rnediao  line  of  the  body  respectively*     A  congenital 

cubitus  varus  has  also  been  observed  associated  witli  relaxatirm  of  the  lateral 

Iiganients  of  the  ellMjW'joint,     It  is  very  rare  that  these  cougeuital  anomalies 

ftcjnir©  surgical  treatment 

Cbni^nital  Defects  of  the  Forearm. — Imperfect  development  or  entire  ab- 
sence of  the  ra<lii^s  is  much  more  fre<inc?nt  than  of  the  ulna.  The  deformity 
is  Dot  rarely  bilateral*  AssfK'iated  with  the  defect  of  the  radius  may  he  absence 
of  the  muscles  upon  the  radial  side  of  the  forearm,  notably  tbosie  for  the  thumb 
tile  supinators.  Absence  of  the  tendon  of  the  hm^  bead  of  the  biceps  also 
been  obsi*rved  in  ccviHliination  with  imjK*rfeet  developuient  of  the  radius. 
The  radius  may  be  present,  but  imi)erfeet  In  this  group  of  eases  the  luwer 
ead  of  the  bone  is  usually  ilcfective.  Tbe  band  deviates  uu^rkedly  toward  tho 
fatlial  siiie  uf  tbe  forearm  and  tbe  musrles  of  tbe  thumb  are  frequently  im- 
jerfeetly  develojied*     The  ulna  is  less  frequently  the  site  of  congenital  defects 


Frq,  10®. — CopfGEsnTAl.  I>epormity  of  the  Thumb.     (Cufie  of  Dr.  F.  \\\  MtirmyO 


^m  llm  radius.  When  such  oc*cur,  the  (h^formity  of  the  baud  and  forearm 
^Hg  produced  will  lie  the  op}M>site  of  that  dcserilMMl — namely,  the  hand  and 
^i^t  will  deviate  toward  tlie  ulnar  side.  Tl*e  diagnosis  of  these  conditions  can, 
«dy  stated,  u^<ually  be  made  upon  inspection.  The  exact  conditions  of 
es  are  easily  displayed  by  means  of  X-ray  pictures. 
h  certain  cases  of  congenital  deformity  of  both  tbe  upper  nm]  lower  ex- 
^itiea  there  is  an  increased  growtli,  an  liyj)erirophij  which  may  involve  the 
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entire  extreinity  or  only  u  jnirt  tliorcof.     Tn  the  rtiso  of  the  iipp^r  rxtremily, 
such  hjjicrtrophk's  mure  fn:N|iic'iilly   atTrrt  t!ie  tiriL^ors   tlL-in  tlir^   mnaiinler  of 


Fig,  103. — CA»t:  of  Congenital  Deficient  Ukv^jjji'mknt  nF  thb  Fi.f.xor  Mrscxrs  *>f  the  FixcjKBa 
wiTif  ApPARK.VT  C*>?fTBACTtrnK.  Til©  Imutb  mUowii  are  itt  gn*ittc"st  possible  exteotiiun,  {Case  of 
i\w  late  Dr.  \V.  Vuught,) 

the  limb.     In  ccrtaiu  casos  the  limh  is  simply  iiierpased  in  size,  and  tlic  de- 
formed  limb   in   its  growth  keeps   pace  merely   with   the  general  growth   of 

tlie  body.  In  anotlier 
group  of  cases,  however, 
the  hyper  frojjhy  involves 
cspecia  1  ly  t Ii  c  hi ooil  -ve<!?c*l a. 
Tn  these  the  growth  of  the 
vessels  and  of  the  entire 
limb  may  be  so  rapid  as  to 
constitute  an  annoying  awl 
even  diingerons  condition, 
requiriiiir  surgical  relief  by 
timpnlatinu  or  other  o|>- 
eration.  In  some  of  these 
cases  the  hypertrophy  af- 
fects other  structures  — 
namely,  the  subcutaneous 
tissues,  the  lymphatic  ves- 
sels, or  the  veins.  The 
conditions  tlnis  prodnce<l 
invade  the  borderland  of 
tlie  several  fonus  of  new 
growth,  atTtHT'ting  these 
structures^  already  de- 
scribed under  Tumors. 
Tile  treatment  of  all  these 
conditions,  if  treatment  is 
called  for,  is  operative. 


Flo.  mt. — Clubbed  Finoers.  The  rpsult  of  a  oonjienitAl 
dt'fect  of  the  he&rt.  Patent  foramen  ovale,  (New  Y«>rk 
Hoflpitai  collection.     Medical  service.) 
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Congenital  Defects  of  the  Hand. — The  most  common  congenital  deformities 
of  the  hand  are  those  affecting  the  fingers.     The  fingers  may  be  increased 
or  Jiminished  in  number  or  in  size ;  there  may  be  fusion  between  two  or  sev- 
eral fingers,  or  one  or  several  fingers  may  be  imperfect  or  deformed.     The 
commonest  of  these  deformities  is  an  increase  in  the  number  of  fingers.     The 
1      /onnation  of  two  complete  hands  is  exceedingly  rare.     Increase  in  the  number 
of  fingers  is  usually  confined  to  the  finger  proper  and  more  rarely  involves  the 
metacarpal  bones  as  well.     The  multiplication  is  more  common  upon  the  fifth 
finger  and  the  thumb.     The  most  common  type  is  the  formation  of  two  end 
phalanges.    Both  phalanges  may  articulate  with  the  first  phalanx^  or  the  super- 
mmierary  phalanx  may  simply  lie  subcutaneously,  without  any  articulation. 
In  some  cases  the  two  phalanges  are  united  by  soft  parts  as  far  as  the  tip,  in 
others  they  are  more  or  less  forked.     (See  Figs.  100,  101,  and  102.)     The  num- 
ler  of  additional  fingers  may  be  increased  to  five. 

Abnormal  fusion  of  the  soft  parts  between  the  fingers  may  be  so  complete 
that  the  hand  is  webbed  nearly  to  the  finger  tips;  in  other  cases  the  fingers 
are  forked  to  an  abnormal  degree,  so  that  the  hand  comes  to  resemble  the  claw 
of  a  crab.     The  thumb  and  the  fifth  finger  may  be  highly  developed,  while  the 
remaining  fingers  are  wanting,  or  in  other  cases  the  thumb  and  little  finger  are 
normal,  while  the  remaining  digits  are  fused  into  a  single  massive  finger.     In- 
asmuch as  these  deformities  of  the  hand  do  not  appear  to  depend  upon  any 
definite  embryological  data  and  cannot  be  interpreted  upon  genetic  grounds, 
and  since  their  recognition  is  extremely  simple  u])on  inspection,  they  possess  no 
great  diagnostic  interest     As  has  been  already  noted,  defects  of  the  radius  or 
nka,  respectively,  may  lead  to  marked  deformity  in  the  position  of  the  hand. 
If  the  radius  is  absent,  the  hand  will  assume  a  position  nearly  at  right  angles 
to  tlie  long  axis  of  the  limb  and  toward  the  radial  side.     If  the  ulna  h  absent, 
the  opposite  deformity  will  be  observed. 


I 


CHAPTER    XT 

INJURIES  IN  THE   VICINITY  OF  THE  ELBOW 

CONTUSIONS   AND    SPRAINS   OF   THE   ELBOW 

Contusions  in  the  vicinity  of  the  elbow,  which  do  not  involve  the  l)ones,  th^s 
nerves,  the  important  blood-vessels,  or  the  ligaments  uniting  the  bones,  posses  ^* 
no  i^eculiar  diagnostic  interest,  but  it  is  to  be  observed  that,  since  the  use  of  th  -^^ 
X-rays  became  general,  fractures  of  the  bones  in  the  vicinity  of  the-elbow-joiifc — t 
have  come  to  be  recognized  in  many  cases,  which  formerly  would  have  bee^^ 
regarded  as  severe  contusions,  or  si)rains  merely.     This  is  more  particularl^J^ 
true,  perhaps,  of  the  radius  than  of  the  other  bones.     While  fractures  of  th_   -^ 
neck  of  the  radius  witliout  impaction  of  the  fragments  are  readily  recognize    ^ 
on  suitable  palpation  and  manipulation,  such  is  not  the  case  when  small  fra 
ments  of  the  head  of  tlie  bone  merely  are  broken  off,  nor  in  the  rather  nunieroi] 
group  of  cases  in  which  a  fracture  takes  place  through  the  head  of  the  bone — i^, 
without  separation  of  tlie  fragments.    The  same  may  be  said,  to  a  lesser  degre^^ie, 
of  fractures  of  the  coronoid  process  of  the  ulna.    Accordingly,  when  examinii 
an  injury  of  the  ell)ow-joint,  which  seems  to  be  a  mere  contusion,  or  a  spraii 
it  is  desirable,  wlien  the  injury  is  attended  by  much  pain,  swelling  and  Iocs-  -=al 
tenderness,  to  exclude  the  presence  of  fracture  by  means  of  X-ray  picture^^ss. 
As  has  already  been  many  times  stated  in  this  book,  the  fluoroscope  is  praciicaU   ^^ly 
tiseless  for  the  diagnosis  of  these  injuries. 

Sprains  of  the  elhoiVy  or  distortions,  as  they  are  sometimes  called,  are  prrii^crro 
duced  by  various  kinds  and  degrees  of  violence,  such  that,  if  continued,  dc  -Misf 
locations  of  the  joint  would  occur.     Thus  hyperextension  of  the  elbow  w  ^^iU 
produce  laceration  of  the  front  portion  of  the  capsular  ligaments,  and  if  tT      the 
violence  be  continued,  a  posterior  dislocation  of  the  radius  and  ulna.     In  i"  ^^^be 
same  way  adduction  and  abduction  will  put  the  lateral  ligaments  of  the  joi  ^^Snt 
upon  the  stretch  and,  if  the  violence  be  continued,  produce  dislocation  or  fractUKn^*. 
As  the  result  of  such  injuries,  the  elbow  is  painful;  there  will  be  limitation        of 
motion,  and  the  pain  will  be  increased  when  such  passive  motions  are  ma-  ^c 
of  the  limb  as  ])ut  the  already  partly  ruptured  ligaments  further  upon  ttte 
stretch.    If  the  ligaments  are  largely  torn,  passive  motion  may  show  the  preaen<3e 
of  an  abnormal  degree  of  mobility  in  one  or  other  direction,  indicating  that  the 
ligamentous  structures  have  been  weakened.     The  joint  will  exhibit  a  greater 
or  less  degree  of  swelling.     In  some  cases  there  may  be  ecchymosis,  and  the 
formation  of  a  more  or  less  diffuse  hematoma  around  the  joint     The  signs  just 
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lentioiieJ  of  relaxation  or  weakening  of  tlio  ligamentous  strnctnres  are  not 

■   as  e«:)ninionly  observed  in  the  ellHjw  as  in  the  knee.     Failure  to  find  evidences 
of  such  weakness  does  not  exclude  the  presence  of  some  laceration  of  the  liga- 
ments of  the  i*>int.     Under  the.^e  conditions,  if  the  liinh  Ix*  swollen,  it  may  he 
^    extremelv  diffieult  to  exclude  the  presence  of  fractnre,  and  under  such  circnm- 
^f    stances  it  is  desirahle  to  eontirm  the  positive  or  n£^gati%'e  diagnosis  hy  means 
of  a  careful  X-ray  examination,     Tn  fnrming  a  prognosis  in  sprains  of  the 
ell>ow-joint,  it  should  Ik*  home  in  mind  that  the  after  residts  are  not  always 
pc*rfe<:»t.     Tins  will  he  especially  true  in  (ddi^rly  inilividualn  among  whom  a  eer- 
H    tain  amount  of  stiifncHs  o{  tin*  elh«Av  may  lung  persist,  or  may  in  exceptional 
cases  he  permanent. 


I 

I 

I 

* 
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From  a  diagnystic  point  of  view,  fractures  of  the  hones  entering  into  tlie 
elbow- joint  have  always  possessed  an  osf)ecial  interest  for  snrgeons,  TJie 
recognition  of  the  exact  nature  of  the  injury  to  the  hones  and  the  character  and 
extent  of  the  displacements  in  cases  of  fracture  may  be  easy  by  ordinary 
methods  of  examination,  or,  on  the  otlier  hand,  exceedingly  difficnlt.  The 
recognition  of  the  lesions  and  their  cnrrecti^ni  are  very  important  froiu  a  prog- 
iii>e%tic  point  of  view.  The  elbow  is  a  very  iu]|>ort4int  joiut  and  nncurnxHed  dis- 
placements of  the  bones  forming  it  of  ton  result  in  marked  disaldHty,  and  tor 
certain  occupations,  in  serious  incapacity,  Tlie  diagnosis  tlien  i^f  these  injuries 
assumes  a  [peculiar  interest.  It  is  true  tliat  at  the  present  time  the  natnre  of 
the  injuTT,  the  character  of  the  disphieement,  etc.,  ean  all  Ik*  reeognizeti  and 
demonstrated  hy  the  nse  of  the  X-rays  in  a  manner  formerly  impossible.  The 
indications  for  ti*eatment  may  thus  be  made  niiieh  clearer  than  was  possible 
before  we  possessed  this  means  of  lu'cnrate  diagnosis.  By  inspect  inn  and  palpa- 
tion alone  it  is  often  extremely  dittieult,  or  even  impossihle  in  the  presence  of 
marked  swelling,  to  recognize  with  eertainty  the  charaet*'r  of  a  fracture  near 
the  elbow-joint,  and  in  some  eases  to  detect  the  presence  of  a  frnctun^  at  all. 
The  exact  nature  of  the  disptaeements  may  also  he  hard  to  uuike  out,  and, 
further,  the  questions  of  whether  such  disidaeements  have  Ix^en  i-edueed  and 
whether  the  retentive  ap]niratns  has  kejit  them  reduced,  may  he  ditlieult  or  iiii* 
p^fisible  to  answer  by  ordinary  means.  The  X-rays  answer  all  these  questions 
clearly,  and  are  indeed  an  invaluable  aid  in  diagnosis.  It,  nevertheless,  behooves 
the  surgeon  to  he  thoroughly  familiar  with  the  norma!  anatomy  of  the  elViow- 
joint  and  with  the  signs  and  sym]*tnms  of  the  various  tyi:»es  of  fracture  which 
occur  in  this  vicinity.     The  X-rays  are  not  always  at  hand. 

In  examining  injuries  of  the  elVinw  tla*  i^antinn  already  given  elsewhere 
applies  with  |)ecu!iar  force — namely,  that  in  every  instance  the  relations  of  the 
bonv  points  in  the  vicinity  id*  the  elbow-joint  should  Ijc  studied^  h^^th  U[>on  the 
injured  and  upon  the  s-mntl  liudi,  so  that  the  two  can  he  eimqiared.  The  fonr 
bony    landnjarks   whos(*    relatirms    are    imporfaiU    an^    ihe   ejacondylrs    nf   the 
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I  and  internal ;  tlie  tip  of  the  olecranon  process  of  the  nln.^, 

le  radius.    The  epicondyles  of  the  humerus  and  tlie  tip  of  tirMe 

e  apices  of  the  angles  of  an  ecpiilateral  triangle  when  the  ar:Mn 

lit  angle.     When  the  arm  ia  extended,  these  points  He  in      a 

te  head  of  the  radiris  lies  helow  the  external  condyle  in  tl^e 

rist  and  separated  from  the  condyle  by  a  distance  of  from  oxae 

ters  of  an  inch*     By  placing  the  thumb  U]Km  the  head  of  tl^e 

g  motions  of  pronation  and  supination  at  tlie  wrist,  the  oumt- 

F  the  radius  as  it  rotates  beneath  the  thumb  and  its  contimii  t:y 

tlie  bone  may  l>e  determined.     Tn  examining  the  elbow  alr^^"S 

deviation  of  the  axis  of  the  forearm  during  extension  as  cou^^* 

:is  <if  the  humerus  shoidd  be  borne  in  mind.     In  examiniirr^i-^ 

f  the  elbow-joint  J  notably  in  children,  anions:  whom  they  a. 

,vill  he  often  necessary  to  give  a  general  anesthetic 

Dst  important  injtiries  in  the  vicinity  of  the  elbow-joints  a. 

le  lower  end  of  the  humerus.     For  purposes  of  description, 

*oup  these  fractnres  under  the  heads  of; 

Above  the  Condyles  at  the  Junction  of  the  Shaft  unih  tJk 

Bone,  Supracondyloid  Fractures, — The  fracture  passes  a 

irt  of  the  humerus  transversely,  or  oliliquely,  and  the  line   c: 

ay  not  open  into  the  ellmw-jnint. 

/  the  Internal  Co7idifh\ — In  these  the  line  of  fracture  nn^ 

border  of  the  bone  thnjugh  the  condyloid  ridge  downward  an^ 

the  joint  somewhere  upon  the  articular  surface  for  the  uhs^ 

ternal  to  it. 

f  the  External  Condyle,- — Tlie  line  of  fracture  begins  iip^ic* 

f  the  bone  and  extends  downward  and  inward  to  the  articular^ 

if  the  Ej:temal  Epicondyle,~T\ie  fracture  consists  of  the  ^ 
minute  portion  of  bone  above  the  external  condyle,  the  liae  ^ 
ising  into  the  joint, 

the  Internal  Epicondyle. — The  line  of  fracture  passes  some- 
f  base  of  the  internal  e])icondyle,  and  is  extra-articnlar. 
old,  the  so-called  T  and  Y  Fractures, — The  fractnre  involves 

condyles,  frequently  wnth  comminution  of  the  lower  end  of 
ry  is  usually  very  severe  and  due  to  great  degree^^  of  violence, 
of  the  Lower  Epiphyfiis  of  the  IfiimentJi, — The  line  of  frae- 
b  the  epiphyseal  cartilage  and  follows  it. 
Exclusively  Through  the  Articular  Surface  of  the  Lower  End 

rractures.^ — Supracondyloid    fractures    are    more    frequent 
and  youth  than  in  later  years.     The  line  of  fracture  passes, 


I  Stimaon's  clasaification.)     L,  A.  Stimaon,  loc.  eU,,  p,  242,   1907. 
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less  coniinon  fnna  tin-  lino  of  fracture  rnns  fn>tn  tlie  anttnnor  surf  ace  of  the 
Imiuenis  almvu  the  elbow -juint  dowiiwanl  and  Imt-kward  It  was  ohnvLu-terizcH! 
bj  Kocber  as  a  **  flexion  fraclurry  Wliereas,  in  \\\v  fHrmer  iironji,  tlie  h>wer 
fragment  is  displaced  backward  nnd  soniewdiat  nptrard,  in  the  tloxion  fraotiire?^ 
the  tlisplacenient  is  foru-ard  and  uptvard,  ttiun^di  it  is  not  apt  to  Ik?  so  marked 
a  diaplaccnient  as  in  the  former  variety.     In  both  forms,  aiigidar  displacement 


FlO.        108.    SimAr^ONDTT.flTD 

FtlACTVrnE      OF      TIIK      RlUlIT 

HuMKRva.  Hexioti  fmcture. 
IJue  of  fracture  biglu  In- 
terna] view. 


Fig.  100.^ — ANTJ-Jitr^nt  Viivv  i*F 
Fhj.  }^^H.  FleKiori  fracture 
ui  huuierus. 


Fill,    ini — r.XTr:feXAi.  Vif:\v  mf 

SrPRACONlTVLnlD    FRACTtTRE 

SHOWN  IS  Fig    lOS, 


may  be  marked*  Flexion  fractures  niny  occur  fruni  direct  violence  applied  to 
the  posterior  surface  of  the  ulna  in  the  tliii'Cti*»n  of  tlie  louin:  axis  td^  the  humerus. 
It  is  highly  important  to  distinguish  thesc^  two  forms  of  fracture,  and  *i\ving 
to  the  different  characters  of  the  displacements  this  can  usually  be  done. 
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Jr  the  extension  fractures  the  lower  fragment,  together  with  the  bones  of 
flje  forearm  J  are  displaced  backward.  In  typical  ca-ses^  inspection  of  tlie  limb 
fmm  the  side  exhibits  a  posterior  angular  deformity.  The  two  hony  fragments 
farm  an  obtuse  angle  with  the  aj^iex  directed  forward  and  the  deformity  is  one 
wliicl  siiggests  a  posterior  diif^location  of  the  humerus.  The  disloeatiun,  how- 
prer.  can  readily  be  excluded  nijon  olw^rving  that  the  normal  relations  of  the 
-  to  one  anotlier  and  to  the  oleeniiion  jsrocess  are  preserved,  as  weU  as 
...  ,..L  head  of  die  radius  is  in  normal  relation  to  the  external  condyle. 


FtOw   111. — StTPRAroNDVL*>m  Fracture  of  tiie  FTuMtiytrs. 
(New  York  Hospital  collection,) 


Flexion  fracture,     X*ray. 


Iiiesuiiiimiiig  the  relations  of  the  bony  parts  about  the  elbow  and  comparing 
*I»*f  twa  Uuibst,  a  convenient  method,  which  is  applicable  to  many  cases,  without 
4  general  anesthetic  and  in  all  cases  wdth  siich^  is  to  have  tlie  patient's  hands 
pl*opd  apon  his  forehead  with  the  elbows  flexed  and  projecting  forward.  They 
may  be  held  in  rids  position  1)y  an  assistant^  %vhile  the  surgeon  compares  by 
iwpeetion  and  palpation  the  relations  of  the  bony  parts  about  the  elbows  of 
tlie  two  fides.  The  thnmb  and  middle  finger  of  either  band  may  be  placed  upon 
the  external  and  internal  condyles,  resj^ctively,  wdule  tlie  fijrefinger  palpates 
lie  tip  of  the  olecranon  process.  A  T-sbajx^d  or  Y-shaped  fracture,  or  a 
fitcture  of  either  condyle,  may  be  excluded  by  finding  that  the  condyles  cannot 


i 
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be  moved  one  upou  the  other  and  that  ennipression  of  tlie  condyles  toward  one 
another  does  not  eatise  pain.  The  general  symptoms  and  signs  of  fracture  an* 
all  present.  There  is  loss  of  active  motion,  passive  motion  is  painful,  pressure 
npward  n{>un  the  ok^t^ranon  prm^ess  causes  pain,  and  if  tlie  e(>ndyk\s  are  grasped 
in  one  hand,  wiiik^  the  shaft  of  the  hnnienis  is  held  in  the  otherj  the  CMridyles 
can  he  moved,  independently  of  the  shaft,  from  before  back\Yard  or  laterally, 
and  at  the  same  time  crepitation  can  usually  hc^  elicited.  The  elbow  is  nsiially 
notably  swollen  and  the  swelling  is  equally  diffused,  Ecchyniosis  is  a  eommun 
sign  jjresent  after  some  hours  or  a  day.  In  the  exUmsion  fractures  it  is  usually 
possible  to  feel  the  sharp  lower  end  of  the  iipjier  frapiient  in  I  lie  flexure  of  the 
elbow,  LcK^al  tenderness  can  be  detected  by  (iressure  with  the  finger  ahmg  the 
outer  or  inner  borrlcr  of  the  humerus  just  abtjve  the  elbcjw-jitiut,  and  in  sunie 
cases,  if  the  swelling  be  not  too  great,  an  irreguhirity  in  the  outline  of  the  Ixme 
may  be  detected  in  this  sitinitinn. 

A  very  important  deformity  which  may  cause  subsequent  disahiiity  is  an 
angular  rotation  of  the  lower  fragment  toward  the  ulnar  side.  This  ''cubitus 
varus  "  is  not  infretpient  as  the  result  of  these  fractures.  It  is  ]ircjbably  caused 
by  improper  dressings  during  the  treatuu^nt.  Its  iuiportanee  has  leeu  especially 
dwelt  upon  by  L.  A,  Stimson.* 

An  important  displacement,  apparently  due  in  part  to  the  dressing,  to  the  su})- 
port  of  the  limb  by  a  sling  under  the  elhow,  aided  |)erbap8  by  nmseular  contraction, 
or  primary  dis|ilacerneot  in  a  fracture  by  adduction,  is  the  angular  lateral  devia- 
tion of  the  lower  fragment  with  the  apex  directly  outward.  The  deforuiity  of  the 
ell>ow  which  results  is  very  noticeable  in  extension  and  has  usually  been  attributed 
solely  to  the  ascent  of  the  internal  condyle  after  its  fracture,  hut  there  is  good 
reason  to  believe,  I  think,  that  it  is  much  more  fre<piently  the  result  of  a  supra- 
eondyloid  fracture  followed  by  this  angidar  dispbiceineut. 


lu  tlie  cases  in  wliirb  the  line  of  fracture  runs  oldirjuelv  frt»ui  above  and  in 
front,  downward  and  backward,  the  signs  of  fracture  as  ch^stTibed  will  all  l*t» 
present,  but  the  deformity  will  be  Icsh  nuirked.  There  ij<  no  |Hrstcrior  ilisplace- 
ment  The  vessels  and  nerve  trunks  may  be  injured  in  supracondyhiid  frac- 
tures, and  yet  ibese  aceitlents  do  not  occur  as  frequently  as  miglit  Ik-  ('XjKrtril 
from  the  ebararter  of  tlie  injury. 

rractnres  of  the  Intermal  Condyle, ^Whereas  supracondyloid  fractures  are 
very  common  among  children,  fractures  of  the  internal  condyle  are  less  so. 
They  are,  however,  fairly  common  among  adults.  The  line  *4  fracture  runs 
from  tlie  internal  Ixirder  of  the  Ixme  downward  auil  outward  to  em]  somewhere 
upon  the  tnxddear  surface  or  even  at  or  l>eyond  its  internal  iMirder  in  the 
capitellum.  The  fracture  may  be  prixluced  hy  violent  abduction  or  adduetitai 
of  the  arm,  tearing  away  or  pushing  away  the  interna!  condyle,  r*'S[ie('tiv*idy  t 
nmre  commonly,  however,  the  fracture  in  caused  by  dire^'t  violciu'c,  as  from  falls 
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,  Q  the  elbow,  tlie  force  being  transmitted   direct  tlirough  the  condyles  or 
liintugh  tlie  medium  of  the  oleeran<in.     The  eliaraeter  of  the  displacement  is 
vified.    In  the  fractures  priidneed  hy  falls  upon  the  elbow,  or  by  violent  addiic- 
tiiifl  of  the  forearm,  the  displneemrnt  will  be  upward  and  inward^  or  upward, 
hmuti  and  backward.    In  the  fractures  caused  by  traction  and  abihiction  of  tlio 
arm,  the   displacement  may   be   d«nvn- 
\^:arrl.     The  degree  of  dii^ida(*eiuent  va- 
ries in  extent,  largely  de|n*ndiug  iijKifl 
whether  the  radius  is  at  the  same  time 
tiisliicated.      If  nt»t,   the  iilnu  remaining 
itUichcii  ou  the  one  hand  to  tlie  cimilyle, 
m  the  other,  to  tlie  radiiia,  the  fragment 
rjuinot    be   very  graally   displaced.      If 


Tio.  112, — Srpiuc*ONi>Ti.oiD  FRAcrrURE  of  thr  Low- 
£R  Kjtd  or  THE  HtTMERUS.  (New  York  Hospital 
folleciioQ.     X-my.) 


Fio,  113. — FRACTLmEOFTHE  1ntj:rnal  Condyle 
OF  TUB  H iTM  E r u ft.  (New  York  H ospi  lid  col- 
lection.    X-rsy.) 


the  radins  is  dislocated,  the  fragment  of  the  humerus  may  he  markedly  dis- 
bttekward,  together  with  the  ulna,  so  that  at  the  first  glance  the  appear- 
r'wce  may  closely  resemble  a  posterior  dislocation  of  both  bones  of  the  forearm. 
In  some  eases  a  rotary  displacement  of  the  fragment  has  >*een  observed.  The 
fragment  may  also  be  sharply  tilted  forward.  In  the  last  two  forms  of  dis- 
flicement  the  reduction  is  often  very  difficult  and  may  retjuire  an  incision 
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and  direct  replacement.  In  this  fracture  also  tlie  occurrence  of  cubitus  varus 
as  a  late  result  is  by  no  means  unconmion.  In  tliese  cases  it  is  jiroduced  by  the 
support  of  the  elbow,  exercising  upward  pressure  upon  the  fragment  through 
the  medium  of  the  ulna,  or,  as  suggested  by  Stimson,  in  some  cases,  where  the 
fracture  occurs  in  young  persons  before  the  full  development  of  the  bone,  it 
may  be  due  to  interference  with  the  growth  of  the  internal  condyle  as  the  result 
of  the  injury. 

The  diagnosis  of  fractures  of  the  internal  condyle  is  usually  not  difficult. 
There  is  loss  of  function,  pain,  uniform  swelling  about  the  elbow-joint.  The 
relation  between  the  olecranon  and  the  internal  epicondyle  is  preserved.  Usually 
in  uncomplicated  cases  the  swelling  is  so  marked  that  the  changed  relations 
between  the  internal  and  external  epicondyles  are  not  easy  to  appreciate.  The 
existence  of  a  fracture  is  usually  easy  to  recognize  upon  palpation.  If  the 
fragment  of  the  condyle  is  grasped  between  the  finger  and  thumb,  it  may  be 
moved  backward 'and  forward  against  the  shaft  of  the  bone,  usually  with  the 
production  of  crepitus.  If  the  forearm  be  partly  extended,  excessive  motions 
of  adduction  and  abduction  at  the  elbow-joint  may  be  made.  Pressing  the  two 
condyles  together  causes  pain.  Pressure  upon  the  olecranon  as  well,  and 
pressure  against  the  lower  end  of  the  humerus  by  the  bones  of  the  forearm  when 
the  elbow  is  partly  flexed,  is  painful  also.  If  dislocation  of  the  radius  coexists, 
the  head  of  the  bone  may  be  felt  below  and  behind  the  external  condyle,  and  in 
these  cases  the  forward  projection  of  the  external  condyle  and  lower  end  of  the 
shaft  may  be  quite  marked.  It  may  be  possible  to  detect  the  irregularity 
in  outline  of  the  lower  end  of  the  humerus  and  the  absence  of  the  internal  con- 
dyle from  its  normal  position.  As  already  stated,  a  general  anesthetic  is  often 
desirable  in  examining  these  more  severe  injuries  of  the  bones  of  the  elbow. 

Fractures  of  tjiic  External  Condyle  of  the  Humerns. — This  is  relatively  a 
frequent  form  of  fracture,  notably  in  young  persons.  Causes  are,  falls  upon  the 
elbow  or  hand  while  the  former  is  flexed,  the  violence  being  transmitted  through 
the  ulna  or  radius  respectively ;  violent  adduction  of  the  forearm  tearing  away 
the  condyle  by  traction  through  the  external  lateral  ligament.  The  line  of 
fracture  runs  obliquely  from  without  downward  and  inward,  and  the  frag- 
ment includes  the  condyle  with  its  epicondyle  and  the  capitellum,  some- 
times the  outer  part  of  the  trochlea.  The  degree  of  displacement  is  usually 
slight,  since  the  fragment  remains  attached  to  the  radius  by  the  ligaments. 
Pressing  the  condyles  together  causes  pain.  In  some  cases  there  is  a  marked 
tendency  toward  tilting  and  rotation  of  the  fragment  in  one  of  several  direc- 
tions, such  that  replacement  may  be  difficult.  In  some  cases  there  is  a  tendency 
for  the  fragment  to  slide  upward,  and  in  these,  after  healing  has  occurred,  there 
may  be  a  marked  increase  in  the  normal  valgus  position  of  the  forearm.  The 
fracture  is  sometimes  associated  with  posterior  dislocation  of  the  ulna,  l.^sually 
the  diagnosis  is  not  difficult  if  the  patient  is  seen  soon  after  the  accident,  yet 
here,  as  in  all  serious  injuries  about  the  elbow-joint,  the  lesions  of  the  bones 
may  soon  become  obscured  by  swelling,  which,  although  it  first  appears  on  the 
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side  of  the  limb  corresponding  to  the  site  of  fracture,  soon  becomes  general  and 
is  often  excessive.  The  same  is  true  of  the  appearance  of  ecchymosis.  If  the 
I'mh  Ik?  examined  soon  after  the  accident  the  appearance  of  ecchymosis  upon  the 
outer  or  inner  aspect  of  the  joint  may  give  a  hint  as  to  tlte  nature  of  the  injury, 
but  if  seen  only  after  the  lapse  of  many  hours  or  a  day  or  two,  the  situation 
of  the  ecchymosis  is  not  distinctive,  since  by  that  time  it  will  have  become 
diffuse,  or  have  made  its  way  by  gravity  to  the  dependent  surface  of  the  limb. 
Tpon  examining  the  bony  points  of  the  elbow,  the  external  epicondyle  will  be 
found  displaced  from  its  normal  relations,  and  though  in  the  ordinary  relaxed 
position  of  the  limb  such  displacement  is  usually  slight,  it  can  be  increased  by 
lateral  motions,  as  already  indicated. 

If  the  fragment  is  tilted  or  rotated  the  X-rays  may  be  a  valuable  aid  to  the 
surgeon  in  determining  the  nature  of  the  displacement  and  the  efficiency  of  his 
efforts  at  reduction.  During  the  manipulations  of  the  fragment  and  of  the 
forearm,  crepitation  is  usually  elicited,  as  Avell  as  abnormal  mobility.  When 
associated  with  posterior  dislocation  of  the  ulna  the  projection  of  the  olecranon 
process  backward  and  its  posterior  relation  to  the  internal  condyle  will  make 
the  diagnosis  simple. 

Fractures  of  the  External  Epicondyle. — Isolated  fracture  of  the  external  epi- 
condyle is  a  rare  and  not  very  important  injury.  The  diagnosis  of  such  a  frac- 
ture is  seldom  made.  The  injury,  when  it  occurs  alone,  has  nearly  always  been 
produced  by  direct  violence.  There  is,  therefore,  notable  contusion  and  swelling 
of  the  outer  aspect  of  the  elbow.  The  occurrence  of  an  extra-articular  fracture 
of  this  portion  of  the  bone  is  denied  by  many  surgeons,  and  Stimson  states  ^ 
that  *'  an  anatomical  demonstration  of  the  fracture  has  never  been  made  except 
in  connection  with  more  extensive  fractures  of  the  elbow."  The  diagnosis  of 
tlie  breaking  off  of  a  portion  of  bone  in  this  situation,  however  minute,  can 
readily  be  demonstrated  by  X-ray  pictures.  In  dislocations  of  the  bones  of 
the  forearm  backward  fractures  of  the  external  or  internal  epicondyle  are  not 
rare.  , 

Fracture  of  the  Internal  Epicondyle. — This  fracture  is  very  commonly  as- 
sociated with  dislocation  of  the  elbow,  but  may  occur  alone.  The  process  of 
bone  which  is  included  in  this  fracture  is  a  small  one  projecting  from  the  inner 
border  of  the  internal  condyle.  It  is  a  fairly  common  injury  in  children.  The 
diagnosis  of  the  exact  character  of  the  injury  can  best  be  made  by  means  of 
X-ray  pictures,  though  usually  most  of  the  signs  of  fracture  can  be  made  out. 
There  are  swelling,  ecchymosis,  localized  pain  and  tenderness,  and  sometimes 
crepitation  can  be  elicited  by  moving  the  small  fragment  against  the  internal 
condyle.  Fractures  in  this  situation  may  be  accompanied  by  ccJntusion  or  lacera- 
tion of  the  ulnar  nerve  with  pain  in  the  ulnar  distribution,  which  may  subside 
or  be  followed  by  a  neuritis.  (See  Injuries  of  the  Xerves  of  the  Upjjer 
Extremity.) 


»  L.  A.  Stimson,  loc,  ciL,  p.  246,  1900. 


h^O,  114. T-RHAPED    FfiAmmK   r»F  THK    LnWEft    K^n   OF  THE    HuMERtrs. 

(\i'\v  York  Hciwpilnl  collpctiori.) 


obliquely  iinrl  is  joined  liv  aimtlKM*  line  rif  frartiirp  passing  verHrally  ilpwt 
separating  the  ecmdyles  m\e  from  the  other  (T-shap^rl  fracture).  In  some 
stances  both  fondyles  are  separated  from  the  shaft,  leaving  a  more  or  less  shi 
projeetinpr  fnd  at  the  exlremity  of  the  upj>er  fragment  (  Y-shajTed  fraetur 
In  addition,  there  may  he  eomminntion  of  the  lower  end  of  the  shaft.  Owi 
to  the  extreme  dei^*ees  of  violonee  neeessary  to  prod  nee  these  fractures,  thev  , 
frequently  componndj  or  may  become  so  from  sloughing  of  the  contused  o\ 
lying  tissues,  and  are  not  infrequently  associated  with  injuries  of  the  vessels  i 
nerve  trunks. 


I 
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The  signs  and  symptoms  are  very  marked,  Tlie  diagnosis  of  a  complieatecl 
fracture  is  readily  made.  On  the  otlier  hand,  the  exact  eliaraeter  of  the  injurj 
may  be  very  difficnlt  to  recognize  by  ordinary  means  of  examination.  The  soft 
parts  are  often  gn-afly  swnllem  Abnormal  mobility  of  tbe  condyle^?,  with  ref- 
erence to  one  another  and  to  the  shaft,  may  lie  made  ont  on  palpation,  if  the 
swelling  13  not  toi>  gri%rt.  H^'ro,  as  idsewliere,  an  accurate  dia^osis  is  best 
made  by  means  of  sterfi>snipii^  X-ray  ]»ictnres^.  Thi^sr  fractures  are  frequently 
followed  by  murkec]  iliniinntiun  of  function  in  the  elhow-joint  affer  iniion  lias 
occurred.  This  will  <lcj>t*iid  npin  the  clianged  relations  of  tlic  bony  SMrfaee^i  an<l 
upon  callus  production,  so  that  Ijie  movements  of  Mcxiini  and  extension  of  the 
elbow  are  interfered  with  mechanically,  Imprfweruent  soTnetinies  follow^s  an 
open  o|jeration  and  the  removing  of  the  prnjccling  masses  of  new  bonej  or  by 
cutting  through  the  dis|4a(vd  (*ondylcs  and  |mfting  thciu  in  better  position.  In 
young  piersons,  howi'ver,  if  a  moderate  degrei/  of  flexion  and  extension,  together 
w4tL  rotation  of  tin*  radius,  are  prcsorve<l,  mere  external  (!(dormity  is,  in  my 
opinion,  hardly  an  indication  for  operative  interfen-ncc.  The  injuries  of  the 
blood-vessels  and  of  the  nerves  will  produce  tlieir  own  symptoms,  aulKciently 
indicated  elsewhere. 

Separation  of  the  lower  Epiphysis  of  the  Humerus. — ^Separati-ai  of  the  lower 
epiphysis  of  the  humtTUs  occurs  in  ehihln^n  up  to  the  age  of  fifteen  years  as 
the  result  of  falls  and  blows  upon  the  clb(»w,  or  in  fidls  when  the  violence  is 
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cxATtoK  or  THE  Elbow.     (Ncw  Yorit  Hospital  collectfon,  service  of  Dr.  P.  R,  Bolton.) 
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transmitted  through  the  bones  of  the  forearm  and  hand.     The  most  importa: 
points  in  the  diagnosis  of  the  injury  are  the  age  of  the  patient,  the  history  < 
the  accident,  the  pain  and  loss  of  function  in  the  limb,  the  discovery  that  tl 
condyles  retain  their  normal  relations  to  the  olecranon  process  and  the  head  oi 
the  radius,  of  abnormal  mobility  of  the  lower  fragment,  accompanied  usual]? 
by  a  soft  crepitation.     The  displacement  is  usually  backward  and  inward,  more 
rarely  outward,  is  readily  reduced,  and  tends  to  recur  at  once — i.e.,  in  a  back- 
ward direction.     In  addition  to  antero-posterior  mobility,  abduction  and  ad- 
duction of  the  forearm,  while  the  humerus  is  held  fixed,  can  be  carried  out 
to  an  abnormal  degree  and  is  accompanied  by  pain.     In  making  a  diagnosia 
of  these  fractures  by  means  of  the  X-rays,  the  surgeon  should  be  familiar  with 
the  history  of  the  ossification  of  the  lower  end  of  the  humerus,  and  should,  if 
j>ossible,  compare  the  X-ray  plates  of  the  injured  limb  with  those  of  the  sound 
side,  or  of  the  bones  of  another  subject  pictured  at  the  same  age.     This  is  im- 
portant, because,  as  has  already  been  pointed  out  under  The  X-rays  in  Surgical 
Diagnosis  and  elsewhere  in  this  book,  cartilage  casts  so  faint  a  shadow  that  it 
cannot  be  recognized  in  a  picture  showing  bony  structure.     With  due  r^rd 
to  these  cautions  and  care  in  interpreting  the  X-ray  plates,  the  diagnosis  of 
separation  of  the  lower  epiphysis  of  the  humerus  can  usually  be  made  in  children 
without  serious  difficulty.     It  is  to  be  borne  in  mind  that  in  some  of  the  cases 
the  fracture  passes  through  a  line  w^hich  leaves  the  internal  epicondyle  or  the 
external  epicondyle,  or  both,  attached  to  the  shaft. 

Fractures  Exclusively  Through  the  Articular  Surface  of  the  Lower  End  of 
the  Humerus. — These  fractures  may  involve  the  trochlea  or  the  capitellum,  or 
both.  The  fractures  of  the  articular  processes  of  the  humerus  occur  as  the 
result  of  violence  transmitted  through  the  radius  and  ulna.  Fractiu-es  of 
the  capitellum  alone  are  more  common  than  fractures  of  the  trochlea.  Of  the 
former  I  have  seen  several  cases  as  demonstrated  by  means  of  the  X-rays,  and 
in  all  of  them  the  fracture  was  associated  with  fracture  of  the  head  or  neck 
of  the  radius.  In  one  of  the  cases  about  one  third  of  the  inner  part  of  the  head 
of  the  radius  was  broken  and  separated  from  the  rest  of  the  bone.  It  was 
demonstrated  by  means  of  an  X-ray  picture  detached  completely  and  lying 
within  the  elbow-joint.  I  operated  and  removed  it,  discovering  at  the  same 
time  that  a  small  scale  of  bone,  including  the  overlying  cartilage,  had  been 
broken  off  from  the  capitellum.  The  functional  result  in  this  case  was  excel- 
lent. In  the  few  reported  cases  of  fracture  of  the  trochlea  the  symptoms  have 
been  moderate  pain  and  disability,  and  in  some  of  them  the  loose  fragment 
could  be  felt  lying  posteriorly  between  the  head  of  the  radius  and  the  ulna. 
The  simplest  means  of  diagnosis  j^  by  the  use  of  the  X-rays. 

Diagnosis. — In  regard  to  the  diagnosis  of  fractures  of  the  bones  in  the 
vicinity  of  the  elbow- joint,  it  cannot  be  too  strongly  urged  that  the  examination 
should  be  conducted  in  every  instance  with  great  thoroughness.  The  relations 
of  the  bony  landmarks  about  the  joint  should  be  studied  with  great  care  an<^ 
compared  witli  tlie  relations  upon  the  sound  side.     Inasmuch  as  fractures  neat 
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the  elbow  are  regiilnrlv  attaicled  soon  after  tlie  iiijiirv  by  marked  swtOlinir,  tlie 
recopaition  of  these  boiiv  relations  is  not  always  easy.  Palpation  and  manipu- 
lation of  the  limb  is  often  extremely  painful^  and  ncjtalily  wli(*n  the  jiatients  are 
cliiltlren  the  examination  may  be  diffienlt  without  the  administration  of  a  gen- 
eral anestbetie.  When  tlie  examination  ih  fijnnd  diffieult  or  unsatisfactory, 
such  sboidd  always  lie  adniinistere<b  The  surgt^m  will  tlien  be  able  to  make  a 
nnieh  more  accurate  diagnosis  and  at  the  same  time  to  reduce  the  displacements 
which  exist  and  apply  appropriate  dressings.  Tf,  when  first  stnni,  the  diagnosis 
is  not  clear,  X-ray  pictures  may  be  taken  at  oncc»  if  an  apparatus  for  the  pur- 
pose is  conveniently  at  hand,  and  upon  the  day  following,  when  the  surgeon 
proposes  to  apply  permanent  dressings,  he  will  Ix^,  from  tlie  information  ol> 
tained  from  successful  jdates,  in  a  far  better  position  to  appreciate  the  natnrti 
of  the  lesions  and  to  apply  appropriate  treatment.  In  the  presence  of  great 
swelling  it  is  sometimes  useful  to  put  the  patient  in  bed  for  twenty-four  hours 
and  to  suspend  the  limb  vertically  in  some  suitable  wet  antiseptic  dressing, 
which  may  l>e  comVdned  with  tirm  pressure,  either  by  an  ordinary  or  by  an  elastic 
bandage.  By  this  means  much  of  the  swelling  and  edema  will  be  caused  to 
disappear,  and  tlie  examinaticFU  and  reduction  of  dis])Iacements  will  be  far 
easier.  That  these  pains  and  precautions  are  not  umiecessary  is  within  tlie 
experience  of  every  surgeon  who  has  bad  a  large  out-patient  department  service, 
since  he  will  have  seen  numerctus  unfortunate  results  of  fractures  in  this  region, 
most  of  which  might  have  been  avoided  had  the  original  examination  been  care- 
fnlly  and  intelligently  made  and  followed  by  intelligent  treatment  * 
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Fractuees  of  the  Upper  Ends  of  tuk  Ulna  and  Radius 


Fracture  of  the  Olecranon  Process. — From  its  prominence  and  its  exposed 
position,  the  ulna  is  frequently  the  site  of  fractures  by  direct  violence.  In 
many  of  the  instances  the  fracture  is  produced  by  a  combination  of  forces — 
namelvy  by  the  external  violence  exerted  upon  the  bone  itself,  tending  to  break 
it  across  the  articular  surface  of  the  humerus,  and  also  through  the  powerful 
traction  exerted  by  the  triceps  muscle.  Fractures  of  the  oleeranon  also  occur 
as  the  result  of  muscular  violence,  as  in  a  powerful  effort  of  extension  of  the 
elbow^  such  as  is  made  in  throwing  a  baseball,  or  the  like.  In  the  latter  group 
the  fragment  is  smalb  frequently  a  mere  scale  of  bona  The  olecranon  process 
niay  also  he  fractured  by  hyperextension  of  the  elbow,  though  fracture  of  the 
*haft  of  the  ulna  is  more  apt  to  be  produced  under  these  circumstances.  Owing 
to  the  mode  of  production  in  the  majority  of  instances — namely,  by  direct  vio- 
lence— the  amount  of  contusion  and  swelling  of  the  soft  parts  o%'erlying  the  bone 
is  often  great.     In  some  instances  the  fracture  is  compound. 

The  Bigns  and  s\Tnptoms  of  fractures  of  the  olecranon  in  ordinary  cases  are 
easily  recognized.     Tlicre  is  usually  complete  loss  of  power  to  extend  the  fore- 
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arm.  Tliere  is  swelling  and  ecdmnosis  of  the  elI>ow,  there  is  pain  on  pressure 
over  the  seat  of  fracture.  By  grasping  the  aleeranon  l>etween  tlie  fingers  and 
thumb  it  (nm  usually  be  moved  laterally,  indejiendent  of  the  shaft  of  the  nlna. 
The  lino  nf  frat'tnre  i??  nsnallv  (*lili«|m\  tlioiigh  it  may  be  transverse  arrnss  the 
niirrcjwest  |t♦^rtinll  of  the  pruees^s.     In  ihv  latter  gronp  the  ainonnt  of  separation 

may  be  conj^^iderable,  so  that  the 
ixjjunning  finger  sinks  intu  a 
(listiTH't  gap,  and  this  gap  may 
liv  inr-reased  by  passi%'e  flexion 
of  the  ellK>w-ji»int.  In  the  cjb- 
liipie  frartiires  the  sepanitic^n 
is  Ir^s  markeil  and  in  many  in- 
stances ean  liardly  be  appre- 
ciated npon  palpation.  There 
will  always  be,  however,  along 
I  he  line  of  fracture  marked  ten- 
derness. By  extending  t!ie  fore- 
arm, it  is  sometimes  possible 
to  crowd  the  bony  fragments 
Ingetber  and,  by  moving  the 
olecranon  laterally,  to  elicit 
cre]iitns.  In  cases  of  doubt, 
where  the  positive  signs  of  frac- 
tnre  cannot  be  obtained,  an 
X-ray  pietnre  or  pictures  of  the 
elbow  will  reveal  its  presence  if 
it  exists. 

Briny  union  folkwing  the 
nonoperative  treatment  of  frac- 
ture of  the  olecranon  has  been 
observed  in  a  few  cases  only. 
[n  most  instances  union  takes 
place  by  fibrous  tissue  merely. 
Usually  two  lateral  bands  are 
formed,  one  on  each  side,  Tvith 
a  space  between.  The  complete- 
ness of  restoration  of  function 
in  the  given  case  dejK^ndEii  largely  ujioii  liow^  close  this  fibrous  union  is  and  upon 
how  firm  the  bands.  It  will  also  defiend  upon  whether  the  smaller  fragment  re- 
tains its  true  alignment  in  the  antero-posterior  and  frontal  planes  to  the  shaft,  or 
whether  it  is,  on  the  ntber  hand,  tilted  so  as  to  interfere  mecbanically  with  the 
motions  of  the  joint  in  flexioii  and  extension.  In  the  cases  in  which  the  union  is 
close  and  firm,  little  or  no  disability  may  remain.  If,  on  the  other  hand,  the 
separation  of  tlie  fragment  is  consiilerable,  one  or  two  centimeters,  the  prnver  of 


FlO,     116. FrACTITHK    of    TIIE    OLECnAN^^V    PROCKSS 

THE  Ulna.     (Aullior*«  collectir>ii,) 


Flo.  117,— OBUQirE  Fractttre  of  thi:  Olkchaxon  vhth  Vf:ry  Marked  Separation. 

t  Aiitlmr's  oullr*oli<>n.> 

ihe  joint  becomes  filled  with  blood,  so  that  the  resulting  inflaniixiatiou  inav  cause 
•Aesions  between  the  joint  surfaces.  In  a  few  cases  tins  has  resulted  in  anky- 
H.    In  a  few  cases,  also,  failure  of  iniion  lias  Uxm  olisi^rverl,  and  in  these  the 


FiQ,  118. — FBACTtm«  OP  THE  Oi  KrRANorrf  WITH  Separation  uf  the  Fraqmknts. 
(New  York  Hospital  coilectioo.) 


1 
I 


270  INJURIES   IN   THE   VICINITY   OF   THE   ELBOW 

power  of  extending  the  elbow  by  contraction  of  the  triceps  muscle  has  been 
greatly  diminished,  although  the  individual  may  accustom  himself  to  the  dis- 
ability in  such  a  manner  that  it  is  scarcely  noticeable.  In  the  average  case 
conservative  treatment  with  splints  and  sticking-plaster,  the  elbow  being  placed 
in  such  a  position  that  the  fragments  are  easily  kept  in  contact,  is  all  that  is 
necessary.  In  cases  in  which  wide  separation  occurs,  which  is  not  easily  over- 
come, and  in  cases  of  failure  of  union,  an  open  operation,  with  suture  of  tlie 
fragments^  has  been  attended  by  good  results  in  a  number  of  instances.  In  two 
such  cases  I  obtained  a  good  result  by  drilling  the  fragments  and  suture  with 
heavy  chromic  catgut.  In  another  a  similarly  good  result  was  obtained  by  suture 
of  the  aponeurotic  structures  merely.  The  latter  is  probably  a  better  operation 
than  drilling  of  the  fragments.  Wires  are  to  be  avoided.  When  sutured,  bony 
union  of  the  fragments  may  be  expected  in  most  cases,  in  a  few  close  fibrous 
union  merely. 

Fractures  of  the  Coroncid  Process  of  the  TTlna. — Fracture  of  the  coronoid 
process  of  the  ulna  is  a  frequent  complication  of  posterior  dislocation  of  both 
bones  of  the  forearm.  In  these  cases  the  process  is  broken  off  by  impact  against 
the  articular  surface  of  the  humerus,  as  the  bones  are  forced  backward.  As  an 
isolated  lesion,  fracture  of  the  coronoid  process  is  rare.  Stimson  ^  mentions  a 
case  in  which  this  fracture  occurred  in  a  case  of  his  own  by  forcible  flexion  of 
the  elbow  during  an  operation  for  resection  of  the  joint. 

The  process  is  held  so  closely  in  its  position  by  the  tendon  of  the  brachial  is 
anticus  muscle,  which  is  attached  in  front  of  it  at  its  base,  and  by  the  capsular 
ligament  of  the  elbow-joint,  w^hich  is  attached  along  its  borders,  that  in  most 
cases  there  is  very  little  displacement.  I  have  seen  one  case  of  fracture  of  the 
coronoid  process  associated  with  fracture  of  the  neck  of  the  radius  without  dis- 
location.    (See  Fracturef  of  the  Keck  of  the  Radius.) 

The  diagnosis  of  fracture  of  the  coronoid  process,  assuming  that  no  disloca- 
tion exists,  is  to  be  made  from  the  history  of  an  injury,  especially  of  such  an 
injury  as  might  produce  a  backward  dislocation,  and  by  the  presence  of  tender- 
ness and  swelling  at  the  flexure  of  the  elbow  and  the  discovery  by  palpation  of  a 
movable  fragment  occupying  the  situation  of  the  coronoid  process.  In  some 
of  the  cases  it  has  been  possible  to  feel  the  small  fragment  and  to  make  it  grate 
against  the  ulna.  The  positive  diagnosis  in  cases  of  doubt  can  best  be  made 
by  means  of  an  X-ray  picture.  In  cases  of  posterior  dislocation  of  both  bones 
of  the  forearm,  the  existence  of  the  fracture  might  be  suspected  if  the  disloca- 
tion were  readily  reduced,  but  tended  to  recur. 

Fractures  of  the  Head  of  the  Badins. — Since  the  X-ray  examination  of  in- 
juries of  the  elbow  has  come  to  be  almost  a  regular  practice,  fracture  of  the  head 
of  the  radius  is  recognized  as  a  rather  frequent  injury.  The  line  of  fracture 
is  usually  vertical  and  most  commonly  involves  the  breaking  off  of  a  third  or 
a  fourth  of  the  articular  surface  upon  its  inner  side,  though  several  fragments 


*  L.  A.  Stimson,  loc.  cit.,  fifth  edition,  p.  272. 
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(™^ro<Juced  1>y  severe*  dep'ees  of  rlireet  or  indirect  violence,  and  in  some 
thtfe  the  head  will  be  extensively  enislird  or  eoniminiitet!.  The  fracture 
y  be  pnxliieed  hy  dii*ect  violence,  as  from  a  hlow  upon  the  uppt*r  end  of  the 
Hub,  or  by  indirect  violence  triinsTuitted  through  the  rudius  by  falls  upon 
nd,    or    l>y    fulls    iKssr^'iiitcd    with    violent    a  Ik  I  uc  I  ion    of    the    forearm. 

ase  of  fracture  of  the  head  of  the  rndiiis  which  is  now  under  my  care 
I  111)  seems  to  have  Ix^eu  produced  by  indirect  violence*     The  frae- 


Fm.  \\<L — 1  RAt  ri  RE  i>y  tjif.   Ukad  of  thk   Radii  h,     (Authof^«  colk'ction*) 


f Differs  from   those  ordinarily   observed   in   that  the  line  of   fracture  is 
_  ^rticul  but  oblique,  nearly  transverse,  and  yet  crosses  distinctly  through 
^R^Afland  not  through  the  neek  of  the  \y*mv.     Reference  to  tho  li^ure  in  the 
^'^ill  permit  the  reader  to  see  that  the  fracture  extends  from  the  anterior  sur- 


f 
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face  of  the  head  of  the  bone  at  its  junction  with  the  neck,  backward  and  slightly 
upward,  so  that  the  posterior  border  of  the  fragment  does  not  include  the  pos- 
terior border  of  the  head  of  the  bone.  There  is  very  slight  anterior  displacement 
of  the  fragment,  wliich  is  not  separated  from  the  remainder  of  the  bone.  At  the 
present  time,  about  six  weeks  after  the  injury,  there  is  some  limitation  of 
flexion  in  the  elbow-joint.  The  elbow  can  be  flexed  only  a  few  degrees  beyond 
a  right  angle.  The  method  of  production  in  this  case  w^as  as  follows:  The 
patient  is  a  man  who,  as  he  turned  sidewise  while  walking  upon  an  uneven 
floor,  caught  his  toe  in  a  projecting  inequality  and  fell  sidewise.  His  arm  and 
hand  wTre  extended  vertically  by  his  side,  practically  in  the  military  position — 
that  is  to  say,  with  the  middle  finger  of  his  hand  along  the  seam  of  his  trousers. 
As  he  fell  he  kept  his  arm  in  this  position  and  struck  the  floor  with  his  arm 
extended  and  under  him.  He  feels  quite  sure  that  there  was  no  side  strain 
brought  upon  the  elbow-joint  and  that  his  elbow  struck  the  floor  at  the  point 
w4iere  it  was  injured.  He  suffered  extreme  pain  in  the  elbow  and  found  him- 
self unable  to  make  motions  of  supination  and  pronation,  while  active  motions 
of  flexion  were  exceedingly  painful.  The  elbow  became  swollen,  and  ecchy- 
mosis  appeared  upon  the  inner  aspect  of  the  limb,  just  above  the  elbow-joint, 
I  first  saw  him  one  week  after  the  accident.  There  were  no  positive  signs  of 
fracture  present,  except  tenderness  over  the  head  of  the  radius.  Active  pronation 
and  supination  were  impossible.  Flexion  and  extension  were  very  painful  and 
restricted.  The  X-ray  pictures  which  I  had  taken  showed  the  fracture  as  de- 
scribed. 

In  another  case,  which  was  under  my  care  in  the  New  York  Hospital,  the 
head  of  the  radius  was  broken  by  a  fall  upon  the  hand.  In  this  case  the  line  of 
fracture  was,  as  is  the  rule,  vertical.  The  fragment,  a  small  one,  was  found 
at  the  time  of  its  removal,  and,  as  previously  shown  by  the  X-rays,  entirely  de- 
tached from  the  head  and  loose  in  the  elbow-joint.  The  fragment  involved  the 
inner  third  of  the  head  of  the  bone.  It  was  removed  through  an  incision,  and 
the  functional  result  was  excellent 

In  general,  the  probable  diagnosis  of  fracture  of  the  head  of  the  radius  can 
be  made  by  the  history  of  an  injury,  localized  pain  and  tenderness  at  the  point 
of  fracture,  loss  of  the  power  of  supination  and  pronation,  pain  upon  making 
these  movements  passively,  and  restriction  of  active  movements  of  flexion  and 
extension.  In  some  cases  the  diagnosis  may  be  made  by  placing  the  thumb 
upon  the  head  of  the  bone,  while  rotary  motions  of  the  shaft  are  made  with 
the  other  hand.  In  this  way  the  sharp  edge  of  the  anterior  part  of  the  large 
fragment  can  sometimes  be  felt  w^hen  the  hand  is  placed  in  a  position  of  ex- 
treme supination.  In  some  cases  the  smaller  fragment  can  be  palpated  between 
the  head  of  the  radius  and  the  olecranon.  A  good  X-ray  picture  will  always 
confirm  the  diagnosis. 

Fractures  of  the  Neck  of  the  Badins. — ^Fracture  of  the  neck  of  the  radius 
has  of  late  years  come  to  be  recognized  more  frequently,  by  means  of  the  X-rays. 
The  fracture  may  be  produced  by  blows  upon  tlie  forearm  directly  against 
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upper  part  of  tlie  bone,  or,  as  in  niu*  of  my  cases  (see  Fig.  120),  liy  a  fall 
,the  lumd.     In  the  case  shown  the  fracture  was  impaeted  and  was  aaso- 
l^with  a  fracture  of  the  corouoid  process,  as  demonstrated  Ijy  an  X-ray 
ire.      The  hitLer  fracture  does  not  appear  clearly   in  the  figure,  but  was 
iinly  shown  in  another  plate  taken  from  side  to  side,  hut  which  unfortunately 
was  broken  and  therefore  cannot  be  reproduced.     The  signs  and  symptoms  of 
H  fracture  of  the  neck  of 
^  the    radius   are  not   al- 
ways easy  to  recognize 
B  by  means  other  than  the 
X-rays.      The    line    of 
fracture  may  be  trans- 
verse or  oblique,  and  in 
the    latter  group   tliere 
is  sometimes  an  angular 


I 


displacement,  the  apex 
of  the  angle  pointing 
outward.  On  palpation 
an  irregularity  in  the 
contour  of  the  bone  may 
sometimes  be  appreci- 
ateil.  Active  pronation 
and  supination  are  usu- 
ally im[>ossible,  and 
when  made  passively 
are  very  painful.  Flex- 
ion and  extension  arc 
restricted,  there  is  ex- 
treme ltx?alized  pain  on 
pressure  at  the  point  of 
fracture.  In  the  case 
shown  the  fragments 
were,  as  stated,  impaet- 
ed* In  case  the  upper 
fragment  is  completely 
detached,  it  is  some- 
times possible  to  appre- 
ciate the  fact  by  press- 
ing upon  the  head  of  the  bone  with  the  thumb,  while  mlarv  motions  are  made 
of  the  shaft.  The  bead  nuiy  not  take  part  in  such  motion.s,  and  crepitus  may 
be  elicited*  The  fracture  is  occasionally  as.soeiated  with  fracture  of  the  exter- 
nal condyle  of  the  humerus.  In  cases  in  wdiich  very  marked  displacement  or 
csomminution  of  the  head  has  been  present,  good  results  have  been  obtained  by 
removing  the  head  or  its  fragments  tlirMUii:li  an  incision, 
10 


Fig.  IJo. — FitAf  TtTUK  of  tiik  Nk»  k  or  th£  Rai>ius. 
(Author's  coilection.) 
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Fractures  of  the  Shafts  of  the  Radius  and  Ulna 

Fractures  of  the  Shafts  of  Both  Badins  and  THna. — ^Fractures  of  the  shafta 
of  both  radius  and  ulna  are  very  frequent  and  in  some  instances  very  serious 
injuries.  The  unskillful  treatment  of  these  fractures  may  result  in  very  marked 
permanent  disability,  in  gangrene  of  the  limb,  in  ischemic  paralysis  (Volk- 
mann),  followed  by  an  atrophied  and  useless  limb,  by  great  restriction  or  loss 
of  the  power  of  pronation  and  supination  of  the  hand  and  wrist  The  study, 
then,  of  these  fractures  and  their  accurate  diagnosis  is  a  very  important  topic, 
inasmuch  as  unfortunate  accidents,  as  above  mentioned,  are  more  common  after 
these  than  after  most  other  fractures. 

In  adults,  fractures  of  both  bones  of  the  forearm  may  be  produced  by  direct 
or  indirect  violence,  very  rarely  by  muscular  action  and  probably  never  by 
muscular  action  alone,  assuming  that  the  bones  are  healthy.    By  direct  violence 
the  bones  are  broken  by  blows  upon  the  forearm,  or  as  when  the  limb  is  bent 
across  some  unyielding  obstacle,  as  one  would  break  a  stick  across  the  knee. 
In  other  cases,  where  the  bones  are  broken  by  great  degrees  of  violence,  tlie 
fractures  may  be  compound  and  sometimes  comminuted,  the  latter  frequently 
resulting  in  loss  of  substance,  sometimes  in  nonunion.    The  most  frequent  cans^ 
of  fracture  from  indirect  violence  is  from  falls  upon  the  hand. 

In  children  these  boiH?s  are  broken  rather  frequently  from  falls  upon  tlie 
hand,  and  among  them  incomplete  fractures  are  common.  One  bone  may  1^ 
completely  broken,  while  the  other  is  merely  bent 

The  lines  of  fracture  vary  in  different  cases.     They  may  be  transverse,  or 
jagged,  or  oblique.    The  seat  of  the  fractures,  when  produced  by  direct  violence, 
will  be  at  or  near  the  point  of  application  of  the  force.     When  produced  by  in- 
direct violence,  the  fracture  may  occur  at  any  part  of  the  forearm,  but  tlie 
most  common  situation  is  at  the  junction  of  the  middle  with  the  lower  third  of 
the  forearm,  or  just  above  or  just  below  this  point     In  fractures  by  indirect 
violence  tlie  radius  is  often  broken  at  a  higher  point  than  the  ulna.     The  dis- 
placements are  of  three  kinds.    Angular  displacement  exists  or  may  be  produced 
by  manipulation  in  all  cases.     In  the  transverse  fractures  lateral  displacement, 
with  or  witliout  overriding,  is  common.     Tf  the  lines  of  fracture  are  oblique, 
the  overriding  may  be  very  marked.     Rotary  displacement  is  often  present  in 
the  radius,  notably  when  the  fracture  occurs  above  the  insertion  of  the  pronator 
radii  teres.    The  upper  fragment  is  supinated  by  the  action  of  the  biceps,  white 
the  lower  fragment  does  not  follow  it     If  the  radius  is  fractured  and  the  etids 
of  the  fragments  remain  in  contact,  angular  displacement  forward  of  the  radium 
may  be  produced.     In  some  cases,  where  both  bones  are  fractured  at  or  n^ 
the  same  level,  lateral  displacement  may  occur,  such  that  the  fractured  ei^ds 
are  displaced  toward  one  another,  and  may  lie  very  closely  together.     If  su^^ 
displacements  are  not  overcome,  union  between  the  bones,  as  well  as  between 
the  fragments,  may  take  place,  with  loss  of  the  power  of  pronation  and  supin*' 
tion  and  very  marked  disability.     This  form  of  displacement  may  be  produce^* 
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by  tlie  imskillfiil  efforts  on  tlie  part  of  tlic  surgeon  to  correct  the  deformity* 
AogiiJar  Jis|j)aeenieTits,  either  anterior  or  jK>steririr,  are  not  likely  trj  be  f(41«nved 
by  tills  serious  complieation,  lait  if  the  bones  are  disjjhiced  laterally,  efforts  ou 
tbe  part  of  the  surgeon  to  correct  this  <lis]»laceiMent  hy  sqiieezini!:  the  forearm 
from  side  to  side  may  result  in  crowding  all  four  fra|riueuts  together,  so  that 
iLey  assume  u  position  more  or  less  resembling  that  c>f  the  letter  X.  In  making 
efforts  at  reduction,  the  surgeon  shoidd  always  liave  this  ]io.s3ibility  in  mind 
and  try  to  avoid  it  by  crowding  his  fingers  and  ihnmbs  between  the  fragments 
in  order  to  force  them  apart  during  effc*rta  at  Tednetion. 

A  very  common  cause  of  diminished  power  of  rotation  of  the  radius  and 
of  supination  of  the  hand  may  l>e  an  angular  displacement  of  the  fragments  in 


FiiO,  121, — ^Fractuke  of  the  HADitrs  and  I^lna  Neah  the  Wniar-^ioiNT, 
(New  York  Hoepitftl  colleeticm.) 


the  direction  of  tlte  ulna,  which  remains  uncorrected.  The  radius  and  ulna 
are  united  along  their  adjacent  borders  by  the  interosseous  membrane,  a  firm 
and  nonelastic  structure.  The  rotation  of  the  radius  takes  place  around  an 
axis  wbieh  passes  tbroiigb  the  head  of  the  Ijone  above ,  and  through  the  lower 
end  of  the  ulna  below.  Tl*e  space  between  the  shafts  of  tlie  1>ones  is  greatest 
wlien  the  hand  is  in  full  supination,  When  pronatcd,  the  radius  crosses  the 
front  of  tlie  ulna  at  an  oblique  angle  and  the  mechanical  arrangement  is  such 
that  at  no  time  is  the  interosseous  membrane  put  upon  the  stretch.  If  angular 
disjilacement  of  the  radius  remains  uncorrected^  when  rotation  in  supination 
takes  place,  the  aj^x  of  the  angle  must  move  through  an  arc  of  greater  radius 
than  normal.  Such  movement  is  restricted  by  the  tension  of  the  interosseous 
mpnil»rane,  and  to  this  cause  is  due  tlie  limitation  of  jironation  and  supination, 
fallowing  an  uncorrected  angular  displacement  of  the  radius  in  a  large  pro- 
portion  of  cases,  Stimsnn  '  considers  this  the  most  frequent  cause  of  diminu- 
tion  of  the  power  of  supination  and  pronation  following  these  fractures.      If 


L,  A.  Stimson.  loc,  at.,  fifth  edition,  p,  278. 
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the  bones  are  displaced  toward  one  another,  the  production  of  a  large  amount 
of  callus  and  new  bone  may  result  in  mechanical  limitation  of  motion  on  tl 

part  of  the  radius,  or  in  some  cases  in  bony  union  between  radius  and  ulna 

with  total  loss  of  rotation. 

When  the  radius  is  fractured  above  the  insertion  of  the  pronator  rad^Bi 
teres,  the  upper  fragment  is  supinated  by  the  action  of  the  biceps,  while  tl^^ae 
lower  fragment,  in  case  the  fracture  is  dressed  in  the  customary  position,  mi^^sd- 
way  between  ])ronation  and  supination,  does  not  follow  it.  The  loss  of  pow^i^r 
resulting  is  usually  not  marked  and  may  produce  no  permanent  disability,  y  ct 
in  some  cases,  notably  if  the  upper  fragment  is  at  the  same  time  displact==id 
toward  the  ulna,  it  may  result  in  nonunion.  I  recall  a  case  of  this  kind  whi<  ^h 
I  operated  upon  some  years  ago  in  the  Roosevelt  Hospital.  The  patient  was  a 
man  who  had  received  a  fracture  of  both  bones  of  the  forearm.  The  ulna  h<  -^^ 
been  broken  near  its  middle  and  had  united.  The  radius  had  been  broken  son^^e 
two  and  one  half  inches  below  its  tuberosity  for  the  attachment  of  the  bicepn  )s. 
The  line  of  fracture  was  quite  oblique,  and  the  upper  fragment  was  displac^vaed 
toward  the  ulnar  side.  The  fragments  of  the  radius  remained  ununited  f-  ^or 
six  months.  At  this  time  I  cut  do\\Ti  upon  the  fracture.  I  found  the  fragmeuBEznts 
of  the  radius  united  by  a  band  of  fibrous  tissue  merely.  The  fragments  wc  —re 
separated  about  an  inch.     The  upper  fragment  was  markedly  supinated,  a^^End 

the  line  of  fracture  being  oblique,  the  fractured  surfaces  were  turned  away  fnc >ni 

one  another.  The  fractured  ends  of  the  radius  were  freshened,  drilled,  a^=r-nd 
sutured  with  catgut ;  the  hand  was  put  up  in  a  fixed  dressing,  strongly  suy —  pi- 
nated.     Bony  union  w^as  obtained,  with  an  excellent  functional  result 

Sigtis  and  Symptoms  of  Fracture  of  Both  Bones  of  the  Forearm, — T""*  ^he 
diagnosis  of  fracture  of  the  shafts  of  the  radius  and  ulna  is  usually  very  eas==  -sy. 
All  the  signs  of  fracture  are  commonly  present — ^loss  of  power,  deformir^  -ty, 
abnormal  niobilitv,  pain  and  localized  tenderness,  and  usually  crepitation  up^ci:=^n 
moving  the  fragments.  These  fractures  are  commonly  attended  during  !_-•  ^^ 
forty-eight  hours  following  the  injury  by  very  marked  swelling  of  the  lin"3^tr-nb, 
and  it  is  this  factor  which  renders  the  occurrence  of  the  more  serious  co  ^  >"^' 
plications  probable  in  the  event  of  imskillful  treatment 

The  diagnosis  of  the  actual  displacements  of  the  bony  fragments  can  soxmr^^^^ 
times  be  made  out  by  careful  palpation,  best  under  general  anesthesia.  On  t^^  ^"^ 
other  hand,  if,  when  first  seen,  the  limb  is  greatly  swollen,  it  will  be  desiral^ -^1^1^ 
in  every  instance  to  have  X-ray  pictures  taken,  so  that  the  exact  nature  of  •^  ^^® 
displacements  and  the  direction  of  the  lines  of  fracture  may  be  known.  Furtb- 
after  the  efTorts  at  reduction  have  been  made,  subsequent  pictures  should 
taken,  so  that  the  surgeon  may  learn  Avhether  or  not  his  efforts  have  been  s^ 
cessful.  The  most  difficult  displacement  to  overcome,  in  my  experience,  is  ov 
riding,  and  in  a  few  cases,  in  order  to  correct  this,  I  have  found  it  necess 
to  cut  down  upon  the  fractured  ends  and  replace  them  imder  the  control  of 
eye.  If  once  accurately  replaced,  if  the  lines  of  fracture  are  not  so  oblicf  ^^^ 
as  to  make  the  recurrence  of  displacement  inevitable,  it  will,  in  ordinary  ca^^-^ 
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of  transverse  fnirture,  not  be  neoessary  to  ^iitiiru  the  bmies,  or  to  make  anv  pro- 
vii^iun  for  their  retention  in  position  rather  than  the  rnaintenajice  of  rednrtion 
by  a  Bkillfiil  assistant  or  by  the  surgeon  liiniself,  wliile  the  dressings  are  being 
ajijilied.  In  order  to  avoid  the  dangerous  coinplieations  M'hieh  may  follow  these 
fractures,  the  surgeon  should  watch  the  subse([ueTit  course  of  the  rase  with 
great  rare.  During  the  early  days  follriwing  the  application  of  a  dressing 
there  are  several  dangers  to  \>e  thought  of  and  guarded  against.  They  are: 
localized  gangrene  from  the  pressure  of  sjilints  upon  some  particular  part  of 
the  limb;  iscln^ioic  criutraetion  due  to  dressings  too  tightly  applied;  actual  gan- 
grene of  tlic  liui!>  frtmi  strangulation  of  the  vessels;  and  the  occurrence  of 
angular  deforuniy  at  the  point  of  frncturCj  due  to  im}icrfe(*t  imuiobilization, 
or  to  the  inipr<>per  use  of  a  sling  to  snpiusrt  the  forearui. 

As  a  general  caution  applicable  to  every  ease,  it  may  be  said  that  un  circular 
roller  bandage  slioidd  lie  apjilied  directly  to  the  skin;  that  the  splints,  wlietber 
of  wood,  tin,  or  plaster,  should  be  applied  in  such  a  manner  that  t!icy  can  by 
no  possibility  constrict  tlie  limb.  In  order  to  avoid  such  constriction,  the  splints 
should  be  suitaldy  padded  with  some  elastic  material,  and  f<>r  tliis  purpose 
anything  is  l>etfer,  pndudily,  than  absorbent  cotton;  further,  the  splints  should 
lie  rigid,  so  that,  wlu^n  a  circnlar  Imudage  is  apjiliixl  over  tliein,  it  cannot  bend 
die  splints  tliemselves  nod  so  inuld  them  to  the  limb  as  to  cause  constriction. 
In  the  case  of  wooden  s|>lints,  they  sliruild  lie  thick  euougli  to  be  quite  rigid 
under  the  pressnrc  of  the  bandage,  and  slionld  l)e  a  little  wider  than  the  limb. 
Otherwise  tlie  adhesive  phister  used  to  hobl  tlieni  in  ])osition  may  act  as  a  con- 
tricting  band.  Localized  areas  of  gangrene  prodnce<l  by  the  pressure  of  sf^lints 
should  lie  guarded  against  liy  careful  padding  over  points  of  pressure  and  by 
immediate  removal  of  the  splints  and  insjiection  of  the  liudi  if  tlie  patient  com- 
plains of  a  burning  pain  at  any  point.  Ischemic  contracture  of  muscles  and 
gangrene  of  tlie  liud»  are  tu  be  avoided  hy  careful  apy>Hcatiun  of  the  dressings, 
by  ]ilaeing  no  circular  roller  bandage  next  the  skin,  s^ud  by  extreme  watchful- 
ness on  the  part  of  the  snrgenn  himself,  as  to  tlie  condition  of  the  hand  aiul 
fingers.  It  is  n  mistnke  to  sup]iose  timt  s|ilints  which  are  to^i  tiglitly  applied  must 
of  necessity  cause  great  pain.  Such  is  not  the  ease.  The  fingers  may  simply 
l>eeume  a  little  blue  and  cold  and  the  patient  may  complain  lint  little  or  not  at 
nil,  anrl  yet  at  t[ic  moment  gangrene  or  loss  of  vitality  oi  tlie  muscles  of  the  limb 
may  be  threatening. 

The  recurrence  of  angular  deformity  in  the  Kmes  is  tn  be  avoided  by  the 
use  of  firm  sjdints  and  by  assuring  oneself  that  as  the  swelling  subsides  the 
dressings  are  kvpf  sufbciently  snug  to  fnmisli  dne  support.  These  patients  arc 
ordinarily  jiermittcd  to  walk  alMiut  with  the  forearm  in  a  sling,  the  hand  lieing 
midway  between  pronation  and  supination.  If  tlie  wrist  merely  is  supported 
by  such  a  slings  there  will  be  a  tendency  fr»r  the  weiglit  'if  I  lie  foi*earm  and  arm 
to  create  an  angular  deformity  with  its  apex  downward  or  toward  the  ulnar 
side.  If,  on  the  other  hand,  the  sling  supports  the  f^irearui  at  «>r  aliove  the 
point  of  fracture  merely,  the  weiglit  of  the  limb  distal  to  this  point  of  supjiort 
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will  tfiif]  io  cn'Kte  jm  finixnlar  flofdriTUty  in  llie  opjiosite  di  root  ion,  Tlies^ 
occiirreijces  can  best  Ikj  avoi^led  by  .sii]>porting  the  entire  forearm  from  tlie  elbow 
to  the  wrist  evenly  and  equably. 

In  children,  the  diagnosis  of  fracture  of  l>oth  bones  of  the  forearm  is  usually 
simple,  but  in  these  easen^  if  the  fractures  are  incomplete,  it  may  be  that  the 
tlefonnity  will  not  Ije  noticed  hy  tbe  parents  and  the  chiM  may  l>e  broui^ht  to 
the  surgeon  with  the  story  that  after  a  fall  njion  the  hand  a  mere  sprain  or 
contusion  has  been  produced.  A  carefid  examinatirm  should  l»e  made  for  tbe 
sjguri  of  fniotiire,  dcforniity,  liKi^alized  tt'TuK-niess,  inub  if  ten  (hiys  ur  a  fru'tnight 
has  elapsed  since  tbe  iujnry,  the  presenee  of  a  palpable  eulargeiueut  of  the  bone 
at  the  [MTiint  of  fracture.  In  sume  cases  one  of  tlie  Ixmes  will  be  bent,  while  the 
other  is  fractured  without  dispkecmeiit.  Tlie  surgeon  should  in  such  cases  exam- 
ine carefully  both  bones  throughout  their  entire  length.  Upward  pressure  against 
the  palm  in  the  long  axis  oi  the  bones  will  cause  pain  at  the  point  of  fracture* 

As  stated  elsewhere,  failure  of  union  is  not  very  uneoinmon  after  fracture 
of  hiith  bones  of  the  forearm.  This  can  he  Ix^st  avoided  by  making  the  original 
examination  and  reduction  under  general  anesthesia  and  in  the  most  painstaking 
nunmer.  If  the  examination  and  reduction  can  be  made  inider  tlie  immediate 
control  of  the  X-rays,  so  much  tlie  1x4 ter.  It  is  iuiix>ssible  to  ]dace  any  definite 
limit  of  time  after  which  union  cannot  be  expected.  The  same  data  are  valuable 
here  as  in  eases  of  fractures  of  the  shaft  of  the  hunierus,  elsewhere  described. 


Fjo.   122. — Fractuhe  or  tite  RADtrs  aivd  Ulna  .Tu«t  Ahovr  the  WRmT-joiNT. 
Ilenuitotiiii  upHm  the*  tlorHuiri  of  the  tiAnd.      (New  York  Itfinpital  c<illcH?:tion.) 

Til  some  cases  one  of  the  bones  unites,  while  union  iu  the  other  is  delayed 
Final  )inion  need  not  l>e  despaired  of  for  many  months.  Under  normal  and 
favorable  conditions  union  occurs  in  alx>nt  four  or  five  weeks,  but  it  ig  rare  that 
the  individual  is  able  to  resume  tbe  nrtive  use  nf  tbe  limb  iu  less  than  two  or 
three  months.  Pnring  tbe  early  use  of  tbe  linib^  violent  muscular  efforts  or 
continuous  heavy  strains  in  one  direction  should  bc^  avoided.  Angular  deformity 
from  bending  of  the  callus  may  thus  be  produced. 


k 


FRACTURES  OF  THE  BONES  OF  THE  FOREAHH 


279 


ture  of  the  Shaft  of  the  TJlna  AIoec. — Fraeturc*s  of  tlie  shaft  of  the  ulna 
from  blows  anil  falls  upon  the  I>orie.     Tliey  are  nearly  always  fractures 
violence.     In  a  considerable  proportion  of  the  eases  tlie  violence  is 


Ftci.  124. — FiiAcitHK  •<[  mi-:  I^lxa  Nkah  the 
WniHT-jr>iNT.  Latpi-al  view.  (New  York  Hos- 
pjtul  orjll**ctfcin.) 

U  the  indivHliial  holds  his  forearm  upward  and  forward  to  protect  bis 
aUcI  face.  Such  fractures  are  (xycain  ion  ally  ob.served  a^  the  result  of  l>lows 
|8t  the  ulna  in  prize  fiijjhts.  The  degree  and  character  of  the  displacement 
I'arv  much,  according  to  the  severitv  of  the  vi*>lence  producing  the  fracture, 
Wbv  cases  the  displacement  is  slight.  It  may  Ik?  entirely  absent.  Since 
Hdina  acts  as  a  support  for  the  ulna,  tliere  is  no  overriding.  The  diagnosis 
i  be  made  in  most  cases  by  ordinary  methnd.s  of  oxaniination,  and  since 
ted  displacement  is  so  often  absent,  in  these  cases  much  reliance  can  be 
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placed  11  [xm  the  existence  of  a  point  of  extreme  tenderness  along  the  shaft  of 
the  bone.  In  cases  of  doubt  an  X-ray  picture  will  render  the  diagnosis  certain. 
The  connnonest  form  of  dis]ilaeement  is  an  angular  one  toward  tlie  radius.  This 
should  be  sought  for  and  overeome  l>j  l(>cal  jiressure  with  I  lie  thumbs  crowded 
between  the  bones,  thus  forcing  the  ulna  away  from  the  radius,  A  not  in- 
frequent complication  of  fracture  of  tlie  sluift  of  the  ulna  is  dislocation  of  the 
head  of  the  radins  forward.  This  shoidd  always  Ilk?  tliought  of,  ami  if  the  elbow 
is  swollen,  or  the  patient  complains  of  pain  in  the  vicinity  of  the  elbow-joiut, 
search  should  immediately  be  made  for  the  signs  of  dislocation  of  ttie  radius. 

Fracture  of  the  Shaft  of  the  Hadiiis  Alone. —Fracture  of  the  shaft  of  the 
radius  alone  is  usually  caused  by  direct  violenccj  a  blow  or  fall  ujjon  the  outer 
aspect  of  tlie  forearm,  sometimes  by  indirect  violence,  as  from  falls  upm  the 
]ialiii  of  the  hand,  A  few  cases  of  fracture  by  muscular  action  have  been 
oljserved.  As  was  mentioned  when  speaking  of  fracture  of  Wnh  bones  of  the 
forearm,  one  of  the  commonest  fonns  of  displacement  in  fractures  of  the  ra<liu3 
is  an  angidar  one,  the  ayiex  of  the  angle  directed  forward,  though  according  to 
the  nature  of  the  fracturing  force  ami  to  the  direction  of  the  line  of  fracture 


Yta,  125*- — FriACTiTitE  of  rriE  RirArr  of  tuk  TtADira  with  Se  pa  ration'  uf  a  Small  Wlijuli-siiai'ed 
FftAOMENT.     (Coae  of  Dr.  Ilowtml  f>.  Collins,  X-ray  by  the  aulhor.) 


with  reference  to  the  axis  of  the  bone,  the  displacements  ohserved  may  l>e  very 
varied  in  elianiftor,  Ilere^  as  in  fraetures  of  both  Iwines,  if  the  fraeture  of  the 
radius  occurs  above  the  iusertirm  of  tlie  pronator  radii  teres,  the  upper  frag- 
ment may  hu  uuirkerlly  snpinated.  If  there  is  reason  to  susjx^ct  this  form  of 
displacoment,  an  X-ray  picture  shoiihl  Ik?  taken,  or^  Ix^tter*  stereoj^tijdc  pictures. 
If  the  snspicion  is  confirmed  thereby,  the  dressing  should  Ijc  applied  with  the 
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iand  fully  supinated  and  kept  in  that  position  for  about  a  fortnight.  This 
position  is  an  irksome  one  and  usually  causes  the  patient  a  good  deal  of  dis- 
comfort. If  the  patient  can  be  put  to  bed  some  of  the  discomfort  may  be 
obviated,  since  if  the  forearm  be  flexed  at  a  right  angle  and  the  arm  abducted 
the  position  of  supination  of  the  hand  may  be  maintained  with  comparatively 
little  annoyance.^  In  addition  to  the  tendency  toward  an  angular  displacement 
forward,  the  muscles  of  the  forearm  tend  to  draw  both  the  fragments  toward 
the  ulna  and  this  displacement  should  be  overcome  if  possible.  Overriding  does 
not  occur  from  fractures  of  the  shaft  of  the  radius  alone,  unless  it  be  associated 
with  dislocation  of  the  lower  end  of  the  ulna.  The  recognition  of  fracture  of 
the  shaft  of  the  radius  is  usually  not  difficult.  The  ordinary  signs  of  fracture 
are  present,  including  loss  of  the  power  of  rotation  of  the  bone,  localized  pain, 
tenderness,  usually  deformity  and  crepitation.  The  loss  of  continuity  between 
the  head  and  the  shaft  may  readily  be  made  out,  as  already  described,  by 
placing  the  thumb  upon  the  head  of  the  bone  and  making  gentle  rotary  move- 
ments at  the  wrist 

Fracture  of  the  Lower  End  of  the  Radius — Colt.es's  Fracture 

Fracture  of  the  lower  end  of  the  radius  is  one  of  the  most  frequent  of  all 
ojnries  to  bone.    It  occurs  at  all  periods  of  life,  though  more  common  in  adults 
tbn  in  children,  and  is  notably  frequent  in  old  women.     As  ordinarily  described, 
Cofles's  fracture  includes  those  fractures  of  the  lower  end  of  the  radius  which 
oeenr  within  one  inch  of  the  articular  border  of  the  bone,  although  Colles  believed 
tint  the  onlinary  site  was  distant  about  an  inch  and  a  half  from  the  lower  end  of 
the  radius.     The  most  common  cause  of  the  fracture  is  a  fall  upon  the  palm  of 
the  outiitr^trlH  d  hand,  usually  not  a  fall  from  a  great  height,  but  simply  a  fall 
from  the  ptainling  posture  to  the  ground.     In  falls  from  a  considerable  height, 
npon  the  extended  palm  more  serious  and  complicated  injuries  are  often  pro- 
duced.   Even  in  the  simpler  cases  the  lower  fragment  is  frequently  comminuted. 
The  line  of  fracture  is  commonly  transverse,  often  it  is  oblique  laterally  as 
well  as  from  before  backward.     Among  children,  and  up  to  the  age  when  the 
epiphysis  unites,  usually  during  the  nineteenth  year  of  life,  the  line  of  fracture 
may  follow  that  of  the  epiphyseal  cartilage.     The  commonest  form  of  displace- 
ment is  that  the  lower  fragment  is  rotated  about  its  anterior  border  as  a  center 
and  is  displaced  upward,  backward,  and  outward,  frequently  with  crushing  of 
the  cancellous  tissue  of  the  posterior  aspect  of  the  shaft.     Accompanying  the 
crushing,  impaction  is  quite  common,  so  that  while  many  of  the  positive  signs  of 
fracture  are  present,  abnormal  mobility  and  crepitation  are  sometimes  absent, 
^^  are  only   observed   when   the   impaction   is   broken   up    under    a    general 
anesthetic  in  the  effort  to  overcome  the  displacement.     At  the  same  time  that 
the  lower  fragment  is  rotated  dorsally,  it  is  frequently  displaced  somewhat  to- 


>L.  A.  Stimson,  loc,  cit.,  fifth  edition,  p.  280. 


2S2 


INJURIES   IN   THE   VICINITY   OF   THE   ELI50W 


wan!  tlie  riitliiil  yiilu.  In  this  displacement,  tlie  articular  surface  contimiea  to 
licar  ifs  iiornial  relations  with  the  bones  of  the  carpus,  so  that  the  wrist  and 
hiiii<l  Ht'coni]uiny  the  h»\ver  frugiiient.  The  lower  end  of  the  ulna  becomes  verj 
proiiiinent»  one  uf  the  eliaraeteri^tic  aigns  of  this  fracture* 

The  regular  studv  of  injuries  to  tlie  wrist  with  the  X-rays  has  thrown  light 
upon  the  pathology  of  fracture  of  the  lower  end  of  the  radius.  It  has  been 
found  that  asHwinted  with  the  displaceTneiit  already  mentioned  there  i:^  often 
extensive  couimiuution  of  the  lower  fragment,  and  it  is  iuiiKjrtant  for  the 
surgeon,  as  well  as  the  jmtieut,  U*  have  an  X-ray  examination  made;  since, 
in  some  of  the  cases,  couiplcte  reposition  of  the  fraguicnt*5  will,  on  account  of 
such  comtninutidii  and  imjiaction,  l»e  fouud  iMvssihle.  Fortunately,  the  func- 
tional results  <djtained  do  not  appear  to  be  imsatisfactory,  even  when  consider- 
able defonuity  exists,  A  prominence  of  the  h>wer  end  of  the  ulna  and  m^irc  or 
less  marked  disjdac^ement  of  the  han<l  and  wrist  toward  the  ratliat  side  uot 
infrequently  renniin  as  jx'nuaneut  deformities  after  Colles's  fracture  in  adults. 

A  few  cases  of  fracture  of  the  lower  end  of  the  radius,  such  that  the  line  of 
fracture^  ran  from  the  radial  l^irrler  of  the  Iwrne  downward  and  inward  st*pa rat- 
ing the  styloid  process  and  a  pari  of  the  artietdar  extremity  of  the  hone,  have 
been  deseril>ed.  They  are  rare  injuries  and  the  diagnosis  can  k^st  be  irmde 
accurately  by  means  of  an  X-ray  ]ueture.  Sc^e  also  Fig«.  H>a  and  li)<\  Vol.  I, 
pages  278  and  270.     The  fragment  may  be  displaced  ujiwani. 

Certain  other  injuries  may  be  associated  with  fracture  of  the  lower  end 
of  the  radius.  They  are,  fracture  of  the  styloid  prr>cess  of  the  ulna.  This 
occurs  Avith  considerable  frequeuey  and  has  l)een  demonstrated  in  half  the  cases 
examined,  by  f^rtain  observers.  fScudder.)  Another  anrl  uuire  serious  coin- 
plicatifin  is  i^netration  of  the  skin  by  the  lower  end  of  the  ulna,  rendering  the 
fra(*ture  compound.  Another  coui])lication  mentioned  is  rupture  of  the  radio- 
ulnar liganient,  or  tearing  away  of  the  intcrarticular  triangular  til*nM?ar*ilage 
at  its  insertion  iuto  the  base  of  the  styloid  process  of  the  ulna.  This  is  a  very 
difficult  lesion  to  deiuonsfrate,  since,  as  elsewhere  noted^  cartilage  casts  no 
visil>le  shadow  when  interjMDsed  between  a  source  of  X-rays  and  a  ]»hotograp!iie 
plate,  Scudiler  considers  this  complication  as  probably  quite  frequent  and 
iKidieves  that  it  accounts  in  part  for  the  broatlening  of  the  wrist-joint  observecl 
in  ("olles's  fracture.  Verv  rarely  tb^  fracture  of  the  radius  itself  mav  Itn 
comjHiuntl,  though  such  an  injury  can  only  ocn/ur  from  extn^uc  degnx*s  of 
violence,  such  as  falls  from  a  c<msideral)!e  height  njmn  the  lran<h  and  is  not 
produced  Ity  the  ordinary  degriH^s  of  violen<*e,  such  as  are  follow€»d  by  simple 
fracture  of  the  lower  end  of  tlie  radius.  Fracture  of  the  carpal  scajiboid  is 
raiTly  observed  as  a  complication  of  Colles^a  fracture.  Fracture  through  the 
lower  iK»rtion  of  the  shaft  of  the  ulna  sometimc^s  aceompanies  fracture  of  the 
radius.  In  some  iustancc^s  both  Imnes  are  broken  within  an  inch  or  two  of  the 
wrist-joint.  In  tliese  the  extreme  mobility  of  the  fragments,  the  deformity  and 
other  signs  of  fracture,  are  very  readily  recognized.  Fracture  of  the  styloid 
prriccss  of  tlie  idna  i^an  sometimes  l)e  recognized  on  palpation  by  the  mobility 
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of  the  small  fra^iicDt.     It  is  more  cerlaiiilv  made  out  Lv  means  of  an  X*ray 
picture. 

Examination  and  DiagnoBis  of  Fractures  of  the  Lower  End  of  the  Eadius. — 
Since  failure  to  rLMJiice  the  ilefonnity  of  CoUes'i*  fracture  often  castSj  justiy  or 
unjustly,  an  umlcsirable  retleetion  ui^jn 
the  skill  of  the  surgeon,  and  since  faibire 
to  recognize  this  fracture  is  justly  consid- 
ered culpable  on  the  surgeon's  part,  the 
examination  should  be  made  with  gmii 
care^  Tt  is  quite  true  that  in  numy  ca-<  - 
of  Colles's  fruetnre  the  diagnosis  can  1h* 
made  at  a  glance,  yet  sneh  is  not  always 
the  case.  The  deformity  nniy  he  slight 
or  ahsent  and  in  many  iu.stances  the  lesiim 
has  been  at  first  regarded  as  a  more  sprain 
of  the  wrist.  It  is  desirahlc  here,  as  is  the 
cuse  with  other  fractures  in  the  vicinity  of 
joints,  to  compare  the  sound  with  the  in- 
jured side,  and  it  is  well  to  familiarize  one- 
scdf  with  the  normal  anatfuny  of  the  hony 
landmarks  at  the  wrist  in  the  particular 
case  before  seeking  the  departures  from  the 
normal  in  the  injured  liinb. 

When  the  hand  is  held  in  supination, 
the  styhjid  process  of  the  raflius  is  found 
to  be  at  a  lower  level — ^tliat  is  to  say,  nearer 
the  hand — than  the  styh>id  process  of  the 
ulna^  It  is  to  be  l>ornc  in  mind  also  that 
tho  articular  surface  of  the  ulna  in  males 
approaches  more  nearly  to  the  level  of  the 
articular  surface  «>f  the  radius  than  is  the 
case  with  females.  In  fractures  of  the 
lower  end  of  the  radius  the  styloid  process 
is  displaced  upward  along  with  the  lower 
fragment,  so  that  uiH>n  the  injured  side 
the  radial  styloid  priK-ess  will  lie  found 
It  or  near  the  h^vel  t»f  the  styloirl  process 
rf  the  ulna  instead  of  knng  lower — ^i.  e., 
nearer  the  hand.  In  making  the  exami- 
nation  it  is  always  desiralde  to  ask  the 
patient  whether  he  has  received  a^  previous  iujury  to  the  wrist-joint,  since 
separation  of  the  lower  epipliysis  of  the  radius  in  children  may  1k^  foliowetl  by 
an  arrci^led  or  im|ic»rfect  growth  of  the  bone,  so  that  the  styloid  process  of  the 
radius  in  these  cases  may  he  higher  even  than  that  of  the  ulna.     In  making  the 


FiQ.  1*25. —  ritAcrrRE  of  the  Loweb  I'Ind 

tPF  TIIK  UaDHX  IX  \  C'llILP.  I>rjr9al 
tlisphic^MUPiit  of  the  lower  fraprnerit, 
Tlii-H  rjiNn  Hliif^tnitc-cl  well  the  value  «f 
KtortMisenpic  X-ray  pieturpfi.  In  the 
Etinglr!"  piclure  the*  (Impluoi'intmt  ii*  not 
evident,  in  the  Htereoscope  it  could  be 
seen  clearly.      (Author's  collect  ion.) 
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comparison  the  two  wrists  nuiv  be  lield  mul  the  ends  of  the  styloid  processes 
palpated  with  the  thumbs.  It  is  also  well  to  make  the  various  physiolngiVaJ 
Hint  ions  in  the  sound  as  w^ell  as  in  the  injured  wrist,  flexion  and  extension, 
abduction  and  adduetion,  as  well  as  stipiiiation  and  pronation.  If  the  injurvis 
evidently  a  severe  tme,  tlie  exouiinatiun  may  well  he  eondueted  under  a  grueral 
anestheticj  since  tlie  reduction  of  tlie  displacement  will  he  easier  and,  of  course, 
painless  when  so  perft^ruiCiL 

The  deformity  of  C^illes's  fracture  of  the  rati  ins  is  nsnally  quite  cliar- 
acteristic,  Tlie  lower  fragment  creates  a  prominence  n]>oii  the  dorsum  of 
tlie  limhj  the  ulna  is  jirouiinent  to  the  inner  side,  the  whole  hand  and  earpris 
are  displaced  toward  the  radial  side,  Uj)on  the  palmar  surfatxj  the  traiisver* 
creases  of  the  skin  are  more  marked,  and  just  above  tlie  level  of  the  wrist  tliprc 
is  usually  a  noticeable  ])rominence  of  the  flexor  tendons^  which  falls  away 
abruptly  below.  The  deform ity  was  ealled  by  Velpc^au  many  years  ago  tie 
**  silver-fork  fracture,"  and  the  outlines  of  the  hand  and  wrist  corresi»ond  quite 
accurately  to  this  simile.  Upon  pal]mtion,  there  is  always  marked  tenderness 
upon  the  back  of  the  limb  over  the  line  of  fracture  in  the  radius*  la  the 
absence  of  all  other  signs  of  fracture  tliis  is  a  very  imix>rtant  sign,  and  if 
crowding  the  carpus  upward  in  the  line  of  the  liudi  causes  pain  in  tiie  same 
phuM?  a  positive  diaii^iosis  of  fracture  may  usually  be  made.  Tn  many  lustain^ 
the  prominence  of  tlie  displaced  fragment  is  nadily  uiLide  out  at  the  sauje  tiaie 


Vm.  127. — Frac  TUHE  of 
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Rkliep  or  Dkformitt.     (Autlior's  ctjIlecUon.) 


that  the  surgeon  is  examining  for  a  line  of  tenderness.  As  already  stated,  the 
symptoms  of  crepitus  and  abnormal  mobility  are  often  absent  on  account  of  tlie 
fnM]uency  with  which  these  fraetiires  are  impacted.  In  eases  of  doubt  an  X-ray 
exainination  should  always  be  made^  for  in  the  past  it  has  hap|>ened  many 
more  times  that  the  presence  of  fracture  was  not  recognized  than  that  a  fracture 
was  diagnosticated  wlien  none  existed. 

Certain  other  lesions  may  possibly  be  mistaken  for  fracture  of  the  lower 
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&tiJ  of  the  raJius.  S<'paratiim  of  \\\e  lower  epiphysis  will  be  observed  only 
in  t'liildrnii,  or  in  yoking  jKH'snii^  imtler  nine  I  ecu  years  of  age.  It  rim  bo 
differentiated  from  typical  fraetun-  of  flie  lower  end  of  tlie  radius  by  the  faet 
tbat  the  dorsal  displaeeiiient  is  not  very  marked,  nor  is  the  displaeenieot  toward 
tbc  radial  aide  as  marked  as  it  is  in  trne  fraetiire.  The  displacement  also  is^ 
as  a  rule,  much  more  readily  reduced  than  is  the  ease  with  an  ordinary  fraetnre, 
and  crepitation  may  be  elicited  of  a  softer  character  than  is  produced  by  bone. 
In  case^  of  donbt  the  X-ray  furnishes  an  accurate  means  of  dia^^iosis.  Union 
occurs  promptly  after  separation  of  the  epijihysis  and  is  only  occasifnially  fol- 
lowed by  interference  witli  the  growth  of  the  bone. 

Sprains  and  contnsirms  of  the  wrist  may  sometimes  be  nnstaken  for  Col!es*s 
fracture.  Absence  of  positive  signs  of  fracture  and  an  X-ray  |>ictnre  will 
render  the  diagnosis  certain. 

Dorsal  or  backward  dislocation  of  the  wrist  is  rarely  ndstaken  for  Collns's 
fracture.     The  dislocation  is  a  far  rarer  injury.     The  normal  relations  of  the 


Fia,  128,— Separation  ov  rtjt:  Lowek  EpiPHYRTft  or  the  Radius. 
(New  York  Uortpital  uollcctiun.) 


styloid  processes  are  preserved,  the  deformity  occurs  at  a  lower  point  than  is 
the  case  with  CoUes's  fracture-  l^snally  on  palpation  the  Wnes  of  the  carpus 
can  be  recognized  upon  the  dorsum  of  the  wrist,  and  reduction  by  traction  upon 
the  hand  and  ]iressure  forward  npon  tlie  bones  of  the  carpus  is  usually  easy, 
nor  does  it  tend  to  rea]>jiear. 

Prog^Eosis.  — The  prognosis  of  Colles's  fracture  as  to  functional  result  is 
nsually  good.  Firm  union  may  lie  ex]>M'ted  to  occur  in  about  four  weeks.  In 
adults,  as  already  noted,  it  nuiy  l>e  impossible  entirely  to  correct  the  deforniity 
on  acconnt  of  cmshing,  or  comminntinn  id  thv  bone,  and  in  tiiese  some  dorsal 
and  radial  displacement,  with  prominence  of  tlie  lower  end  of  the  idna,  may 
fx»rsist.  The  functional  result,  however,  in  these  cases  is  nsually  quite  good. 
In  elderly  people  the  stiffness  of  the  wrist-joint  and  interfei^ence  with  free  move- 
ments of  the  fingers  may  endure  for  many  months  and  in  c^-rtain  eases  is  in 
part  permanent.  The  greater  the  amount  of  inflammation  around  the  fracture 
and  in  the  tendon  sheaths,  the  more  the  likelihood  that  sucli  stiffness  will  Iks 
hut  slowly  recovered  from.  The  patient  should  be  encouraged  to  move  the 
joints  of  the  fingers  freely  ilnring  the  treatiuent.     Massage,  commenced  early, 
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is  an  iniportant  nid.  Tn  yoinig  |>ersons  tlie  rpsiilling  clt*for!iiily  h  usually  very 
slight,  or  ahsi'iil,  mid  the  funcHioiml  disability  lasly  a  iiuirli  sboiirr  time  ttian 
ill  the  elderly.  The  oj>erative  treatment  of  old  cases  of  fracture  nf  the  radius 
for  the  ctirrcction  of  dia]tlaecnieiit,  altliougli  good  revolts  are  reported  by  good 
surgeons,  notably  by  Seudder  and  I^itbrapj  is  not  extremely  jMipnlar  among 
surgeons  in  generaL  The  y>osition  of  the  lower  fragment  may  W?  corrected  by 
operation  and  the  deforuiity  nmy  thus  \ye  removed  in  whole  or  in  great  part, 
l>nt  in  the  eases  upon  Mlfifb  I  have  ofjcrated  myself  and  sc*en  operated  ujiou  by 
others  the  funclioual  resulti*  were  not  utitably  iTuprovcd. 

Bare  Fractures  of  the  Lower  Ind  of  the  Eaiius. — As  the  result  of  falls  upon 
the  back  of  tlie  hand — ^i.  e.,  upon  the  extended  limb,  t!ie  hand  being  in  the  posi- 


FnK  12!J.^^KPAiiAriON  nr  thk  L*>whit  Ki'ipiithih  or  the  Rauiis, 
(New  York  JiiJHpitiil^  t>iit-t\itieiit  lit'jmrtiutMit,  civse  uf  Dr.  Eugene  Pool.) 


linn  of  palmar  flexion — there  are  a  few  cases  reenrded  in  which  the  lower  end 
of  the  radius  has  lM^€*n  broken,  but  where  the  displacement  has  l)een  forward 
and  outward  instead  of  backward  and  outward  as  wcurs  in  (yolles's  fracture. 
The  hnvcr  fragnieut  in  these  eases  bas  rofaled  upon  an  axis  eonH:^s|MUiding  to 
its  p>sterior  instead  of  its  anterior  edge  with  crusbiug  of  the  ]jaluiar  ])ortion 
of  tbe  eaurellous  tissue  of  the  bcme  instead  of  the  dorsal  pirtiuu  as  scH^n  in 
onlinary  fraetun*s  of  ihc  lower  end  of  the  radius.  The  deforuiity,  aa  8ho\ni 
by  inaiiectiiiu  and  palliation,  has  not  been  diflienlt  to  recognixe.  The  lower  end 
<tf  tbe  ujiper  fraguient  luxs  formed  a  proTuinence  upon  the  dorsum  of  ibe  forearm 
au  inch  or  less  above  tbe  line  of  tlie  radi(»carpal  joiuL  A  ch*]tression  has  l>een 
f»bserved  u|>on  tbe  palmar  surface.  There  has  l>een  a  line  of  ten<lerne8s  at 
the  jttniii  uf  fracture  on  the  back  of  tbe  wrist,  Mobility  and  erepitatiun 
may  or  may  not  bo  present,  aeeording  to  whet  I  a  *r  tlie  fragments  are  free  or 
iiupueted. 

As  a  rare  coui|dicatiiin  of  dorsal  or  of  palmar  dislocation  of  the  wrist,  a 
scale  of  bone  may  1x3  torn  off  the  dursal  or  palmar  surfaces  of  the  radius, 
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respectively.     The  smaller  fragiinMit  may  be  rronpiizaljle  on  palpation*     Tt  could 
reidily  be  deiiionstrated  by  lueaiis  of  an  X-ray  picture. 


DISLOCATIONS    OF   THE    ELBOW 

Of  all  the  large  joints  tlie  elbow  is  next  to  the  shonbler  most  frequently  dis- 
WjM.     Errors  in  diagnosis  and  iinprojjor  methods  of  treatment  are  frec|uent 
M(l  lead  to  unfortunate  results.     Every  surgeon  sees  many  eases  of  old,  un* 
^J»oed  disloeations  of  one  or  otlier  of  tbe  bones  of  the  f^jrearnj  and  not  very 
nrth  artiff  elbows  or  eIlK)wa  in  whieh  tlie  fiinetion  of  flexion  and  extension  is 
j^rHy  lost.     The  reasons  for  such  uufctrtunate  resolts  are  failure  to  rwognize 
rijc  nature  of  the  injury  and  the  use  of 
of  reduction  whieh  iuerease  and 
irily   extend    the    already   eonsirb 
aunriatism   to  the  kmes   and    snft 
iiirrounding  the  elbow-joint.     It   is 
bjefore  incnmbent  npon  the  surgeon  to 
^d/   very   carefully  tlie  bony  anatomical 
H^lmarkd  uf  the  elliow  in  any  case  where 
jFln*at]im  may  exist.     If  the  case  is  not 
many  hours  after  the  injury,  the 
ru  of  these  lamhnarks  may  be  so 
•  ol»cu]v<I  by  swelling  as  to  be  very  dif- 
piilt,  or  even  imj>osHible-     Under  such  cir- 
muitanees  it  is  the  duty  of  the  surgeon 
hiiTe  X-ray  pictures  taken  of  the  elbow 
tbe   earliest   possible   moment,    and    if 
ureoeoopic  pictures  can  l>e  taken,  so  much 
ttie  better.     We  have  in  the  X-rays  a  diag- 
nostic aid  which  in  these  eases  is  simply 
iuvilnable. 

DislcK^ations  of  the  elbow  occur  wdth 
ptULi  frequency  in  children.  Tliey  arc 
Qkore  common  during  youth  and  early  adult 
life  than  later  and  are  about  four  times  as 
fT^qaent  among  males  as  among  females. 
TW  dislocation  may  involve  either  the  ra- 
<liti9  or  the  nlna,  or  lx>th  liones ;  and  may 
^ke  place  in  a  nundK^r  of  directions.  Botli 
vmts  amy  be  disloc*ated  in  tbe  same  direc- 

^»  or  in  different  directions,  and  the  dislocations  may  be  complicated  by 
fracture  of  any  one  of  the  tluvu  boUL*s  iuvolved  in  the  injury.  The  clas- 
sification, therefore,  of  dislocations  of  the  elbow  is  of  necessity  rather  com- 
plicated. 


I'll..      l;il».  roWTKHinil      DlHLOfATlON     OF 

itAiHirs  AM>  Ulna.     (New  York  Hos- 

pi\:il  mllec-tkjiK) 
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Dislocations  of  the  Forearm 
ON  THE  Arm. 


Dislocations   op   the    Ulna 
Alone. 


Dislocations  op  the  Radius 
Alone. 


1.  Dislocation  backward. 

Backward  and  outward. 
Backward  and  inward. 

2.  Lateral  dislocations. 

X  ,  .      f  Inward. 

Incomplete    (outwanl. 

Complete  outward. 

3.  Forward  dislocations. 

Incomplete,  or  first  degree. 
Complete,  or  second  degree. 
With  fracture  of  the  olecranon. 

4.  Divergent  dislocations. 

Antero-posterior. 
Transverse. 


/ 1 .  Incomplete,  or  first  degree. 
l2.  Complete,  or  second  degree. 


11,2.  Backward  and  upward 

3.  Backward  and  outward,  behind  radius. 
I4.  Forward. 

1.  Backward. 

2.  Outward. 

3.  Forward. 

4.  By  elongation,  or  the  subluxation  of  children. 
^5.  Associated  with  fracture  of  the  ulna. 


Congenital  and  Pathological  Dislocations 

This  is  the  classification  of  dislocations  of  the  elbow  adapted  by  L.  A. 
Stimson :  ^ 

1.  Dislocation  of  Both  Bones  of  the  Forearm  Backward. — This  is  much  the 
most  frequent  form  of  complete  dislocation  of  the  elbow.  The  dislocation  is 
nearly  always  due  to  a  fall  upon  the  hand  with  the  elbow  extended,  or  nearly  so. 
The  mechanism  of  its  production  is  thus  described  by  Stimson :  -  "  Forcible 
abduction  of  the  forearm,  during  either  extension  or  partial  flexion  of  the  elbow, 
is  the  first  step  in  the  production  of  the  injury  in  a  large  number  of  cases ;  this 
breaks  the  internal  lateral  ligament  and  frees  the  ulna,  and  then  the  bones 
slip  past  each  other,  the  external  lateral  ligament  being  torn  or  detached  in 
the  movement,  and  the  head  of  the  radius  tearing  off  the  corresponding  portion 
of  the  capsule  and  adjoining  periosteum  as  it  slips  up  behind  the  condyle."  In 
many  cases  the  motion  of  hyperextension  of  the  elbow  puts  the  lateral  ligaments 
upon  the  stretch  and  the  additional  force  of  abduction  causes  the  ligament  to 
give  way. 

The  lesions  produced  by  the  dislocation  are,  as  already  stated,  rupture  of 
the  internal  lateral  ligament  and  more  or  less  complete  rupture  of  the  exter- 
nal lateral  ligament,  which  is  frequently  completely  stripped  away  from  the 
humerus.  Additional  lesions  described  by  Stimson  in  a  case  which  he  himself 
observed  were  as  follows :  The  tip  of  the  internal  epicondyle  may  be  torn  away 
through  its  attached  flexor  muscles.     The  flexor  muscles  of  the  hand  may  also 


'L.  A.  Stimson,  loc,  cit.,  p.  614,  third  edition,  1900. 
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Iptom  from  the  humerus  an  J  tht*  linieliialis  antieiis  may  l>e  lac^oratetl  or  com- 
pletely ruptured.     The  tendon  of  the*  Mtn/ps  iiiav  slip  upon  llie  uiiter  sidf^  uf  the 
external  condyle.     Stimson  states  tbat  in  the  only  case  in  whieh  he  saw  all 
these  extensive  lesiuns  tlie  end  of 
tbe humerus  was  stripped  of  all  its 
tnnseles  and   had  passed  through 
the  fascia  and  lay  umler  tlie  skin 
in  the  fold  of  the  elbow,  hut  the 
patient    had    been    gubjeeted    to 
tliiee  attempts  by   different   sur- 
g?et)ns  to  reduce  under  etlier,  and 
it  is  probable  that  tbe  laeerations 
'Were  in   part    doe    to    those    ;ii 
tempts.*  The  radius  and  nhia  may 
te  displaced  upward  and  hiiekward 
a    variable  distance,   and   one   of 
tbern  may  be  displaced  more  than 
the  oiber,  so  that  the  forearm  may 
•JcfTiate  farther  to  the  ulnar  or  to 
tlie  radial  side- 

Cum  plications, — As      already 

^ated*  fractures  of  any  one  of  the 

^la«e  bones   may  complicate   the 

dislocation.     Fracture  of  the  ole- 

^lEiiou  or  of  the  coronoid  process 

*«tbe  most  common.     Fracture  of 

tie  bead  of  the  radius  has  already 

IjHfii  mentioned  as  one  of  the  coni- 

plications  which  may  follow  such 

injaries  bb  cause   dislocation   of 

tte  elbow.     (See  Fractures  of  the 

Head  of  the  Radius.)     Fractures 

of  the  other  portions  of  the  radius 

fctve  lieen  observed  in  a  few  cases. 

Injories  of  the  Idood-vessels  and 

itt*n^es  are  rather  rare,  though  recorrh^d  In  a  fvw  instances.     If  the  violence 

i^  extreme  and  continues  to  art  after  the  disloenlion  occurs,  thi*  lower  t»nd  of 

tbelumienis  may  protrude  throui^lt  the  skin  of  the  flt*xure  of  the  elbow,  thus 

T^wlering  tlie  dislfKnition  coiui>ound.     1  hstd  a  case  of  this  kimi  under  my  care 

in  the  New  York  Hospital  some  years  aijo;  a  wom«n  who  fell  from  a  trolley 

^'^i^  striking  upon  her  hand.     In  addition  to  dislocation  of  the  elbow  back- 

*w<l,  there  was  a  fracture  of  the  olecranon.     The  lower  end  of  the  humerna 

*L,  A,  Stimson^  Mc.  cit.,  p,  61 7„  third  editinn. 
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liaJ  so  far  poiiefrato*!  tlie  skin  tliat  it  slonglied  tliroii^li  in  tlie  flexnre  of  the 
elbow,  rendering  the  di.slfK^atiim  roniponncL  The  woiiiid  remained  asojitie,  bnf^ 
owing  to  the  extensive  lat-'enition  of  the  soft  parts,  some  gtifTness  of  the  elbow 
remained  at  the  en<l  o{  six  n ninths,  when  I  hjst  sight  of  the  case* 


Fia.     132. PoSTEKlOH     DlHTXiPATlON    OF   THi:    RADItTft    AND    UlNA, 

a.   Lateral  view.     6.   Ari1c^ri»-ptj«leri<>r  vii'iw.     X-r»y.     (Xew  York  TIiJspitAl  conection,) 

Symptoms  and  Dia(jnosis,^-l{  seen  within  a  few  honrs  after  the  aeeident, 
the  position  of  the  limb  and  the  changed  relations  of  the  bony  landmarks  alHint 
the  elbow-joint  render  a  tliagnosis  by  inspection  and  earefnl  palpation  suffi- 
ciently easy.  If  not  seen  nntil  the  end  of  twenty-fonr  honrs,  the  swelling  of  the 
siift  parts  aliout  the  elbow  may  be  so  gi*eat  that  the  diagnosis  may  be  diffienlL 
Under  them  circnmatanees,  ai^  already  stated,  an  X^ray  examination  is  invalu* 
atle.     In  reeent  eases  the  elbow  is  usually  held  a  little  flexed,  aUhough  it  may 
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in  fiw  ca.^ps  be  marlvedly  flcxtn!  or  cxteiuknj,  Tliere  h  iiotlimg  cliarfiett.^ristic 
aluml  the  supination  or  pronation  of  the  hand;  onliniirily  ihu  ]iml>  is  held 
midwRj  between  pronation  and  snpination,  or  is  rauderatfi^ly  siipinated.  The 
fomanii  is  shortened.  The  anteroposterior  diameter  of  the  elbow  is  increased. 
If  tlip  swelling  is  not  too  p*eat,  the  olecranon  may  be  seen  prnjeetin^  posteriorly 
Hid  forming  a  prominenft*  from  which  the  eontfiur  of  the  limb  fails  away 


%153.— DlSLOCATIOJf  OF  THK  RaOTTTS  AND  TTlNA 

(^rriRTARD  AKi>  HAcitWAiio.  Anterii-p*>>«Urjor 
r)nr.  (Ucjtevuc  lioftpitaK  tviDdne»H  of  [>r.  J. 
^  AyefJ 


Fio.  134. — DisLocATio.v  of  THk  Radius  axd 
ITlna  iJi'TWAftn  AND  Hackwahi>.  I^t4*ral 
view.  (rk4lcvue  HoHpjtaK  Kinduess  of  l>r,  J. 
C.  Ayer.) 


'"pward,  and  upon  palpation  the  trieeps  "miisele  may  l>p  felt  passing  down  to 
'"  attaclied  to  the  olecranon.  Upon  either  shle  of  ifs  tendon  there  may  l>e 
ttieervwl,  if  tlie  8%1'elling  is  not  exeessive,  a  depression.  The  head  of  the  radins 
^y  be  visible  and  is  usually  polj^alile  to  the  onter  side  of  the  olecranon.     Tn 
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front,  (lie  lower  end  of  tlie  Iniinerns  forms   a   promiiienee   and  the  forearm 
uppein's  to  W  bnnulened  just  lx*lo\v  il. 

Volimtarv  tlexiou  and  i/xtension  of  tlie  cIImiw  are  usually  posisible  to  a  sHglit 
degree,  hut  are  painfuL  Pronation  and  supination,  tliongli  painful,  are  nsiially 
preserved  to  some  extent.     Upon  gra^^ping  the  arm  and  forearm,  lateral  nir>bi!ity 


Fia.  135.  —  Diai^ocATTON  Oim^ARD  ant>  Back- 
WAfiD  OF  THK  RADlUii  AND  Ulna.  Anterior 
view,     (Dm wings  by  Dr,  H.  8,  Bttrriiigvr.) 


Fia  130.  —  DiaixJCATiON  Uutward  and  Back- 
WAKi*  uif  Tfin  Radiuh  am»  t'LNA.  P(*«teriar 
vk'w,     (Dniw)iigt»  by  Dr.  B.  S.  Bamngcr.) 


may  be  appreciated  at  the  elljow.  Palpation  will  reveal  the  olecranon  forming 
the  most  prominent  part  of  the  elhow  behind.  If  the  epicondyles  npon  either 
side  can  \m  Iwated,  it  will  be  noted  tlmt  npon  extending  the  lirnb  the  oleeranon 
risc*s  to  a  higher  level  than  these  bony  j>oints  ]>osteriorly.  If  the  forearm  I>e 
flexed,  the  proininenee  of  tlje  olecranon  will  be  inereased,  and  at  the  same  time 
it  will  deseend.     The  axis  of  the  foresinn  may  deviate  to  either  side  of  the 
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ian  liiii*  of  the  liml>;  toward  the  ulnar  side  if  tlie  ulna  it^  displiu'ctl  farther 
upward,  and  toward  the  nidial  side  if  the  radius  has  ri.sen  to  a  greater  extent 
\liMi  the  olecranon,     if  tlie  olecranon  is  fraetiired,  it  may  be  recognized  as  a 
iDcnrable  fragment.      If  the  swelling  be  not  vorv  niarke<l,  the  ontlines  of  the 
]m&  end  of  the  bnnierus,  including  its  eiiiefuidyles  and  sometimes  the  hor- 
net of  the  troclilea,  may  be  recognized  by  ]mlpati(in.     A  fracture  of  either 
condyle  will  under  favorable  conditiuns  be  tleteeted  by  grasping  the  fraginent 
and  moving  it  independently   of  the  shaft  uf  the   humerus.      If,   after  re- 
duel  ion,      the      d  i  sloea  t  i  on 
rpidily    recurs,    the    eoro- 
mil   proci*ss    is    probably 
fmctiired. 

It  is  important  to  reef>g- 
iiitt  t  fracture  of  the  inter- 
nal condyle  witli  jwisterior 

ifiilocation  of   the  radius. 

lailiiacase  the  relation  be- 

tTJTt^n   the    olecranon    ancl 

tiiemtcmal  epicondyle  will 

^^  |ireser%cd.     The  diagno- 

.*k  Lowever,    de|>ends,    as 

I^nntcd    out    by    Stimson, 

D«'t   Upon     a  tt  I  hides,    nor 

lueirorement**,  neither  \\\> 

OB  fixation  nor  abnornml 
fliobility,  but  upon  the  rec- 
Hputinn  and  identificatiim 
tf  the  epi condyles,  the  nh- 
cnnon  and  the  head  of  tlie 
mdius  in  their  new  and  al>- 
nonnal  positions,  lu  case 
the  g%velling  of  the  limb  is 
i^neli  that  these  data  cannot 
be  made  out  with  certainty, 
it  will  be  necessary  to  have 
tn  X-ray  examination* 
Thia  is  exceedingly  im- 
portant in  dislcjcations  of 
tHe  elbow,  becanse  if  im- 

Ttdueed  they  may  so<jn  becnnie  irreducible.  This  condition  will  usually  be 
found  if  six  weeks  or  more  have  ehipsed  since  tlie  injury,  and  will  be  caused 
fcy  the  formation  of  new  bone  from  the  s{rifi|KHhup  pt'rinstoyni  upon  the  jjoh- 
lOr  surface  of  the  humerus,  by  the  filling  up  of  the  cartilaginous  joint 
ices,  notably  of  the  ulna,  by  fibrous  tissue,  by  the  formation  of  scar  tis- 


Fio.  137. — /)iTTWARi>  Dislocation  of  the  Radtuh,  Fiiacturb 

OP  THE  OlKCRANOX   WITH   I  VtMIMPl.ETE  DmUJCATION  OFIHB 

Ulna  Outwahd  and  FoHWAfl;i>,    Laterml  view,    (New  York 
Hospital  colk'cliuH.) 
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sue  iu  the  soft  parts,  and  to  aome  degree  also  by  sliorteniug  of  the  lacerated 

njiiseles, 

Tn  regard  to  the  rediietion  of  disloeations  of  the  ell>ovv,  it  may  be  said  that 

a  grnera]  auestlietie  k  desinilile,  since  by  this  means  m^t  only  will  the  patient  l>o 

spared  unnecessary  pain,  but  the  reduction  will  Ik?  eflFwtcd  with  the  least  possible 

amorint  of  force  and  the  siriallcst 
danger  of  prodncing  additional  in- 
jnry  to  the  bones  and  soft  parts, 
Uodiiction  can  be  effet*ted  wdth  tlie 
greatest  safety  by  traction  in  the 
long  axis  of  the  liinb,  in  a  position 
ni  extension,  or  even  of  slight  by- 
iwrex  tension,  while  the  siirgecm 
presses  upon  the  olwranon  and  htuid 
of  the  radios  %vith  his  thomks 
directly  downward^  grasping  the 
front  of  tho  hrinierns  with  the  fin- 
gers of  either  band  as  a  means  <if 
counter  pressure.  Under  an  anes- 
thetic it  18  sometimes  possible  to  re- 
duce a  dislocation  of  the  cMhhv  !\y 
irect  pressure  in  this  way,  in  the 
extended  position,  without  tlie  ai<l 
of  an  assistant,  but  in  most  castas  it 
will  \h*  niH^essary  and  desiraldo  that 
the  assistant  sbonlil  make  traetinn 
upon  the  forearm  iu  the  long  axis 
of  the  limb. 

It  has  been  pointed  out  by  Dr. 
StiiHSfm  that  in  these,  as  well  as  iu 
other  dislocations,  if  is  desirable  in 
reduction  to  make  the  bones  ret^irn 
to  their  normal  positions  in  the 
same  direction  and  by  the  same 
route  as  they  left  it.  For  this  rea- 
son, T  quote  l>r.  Stiuison*s  rt*eom- 
mendtttions,  w^hich  War  upon  this 
point : 


l>r-rocAT10N    OF    THR   RaTiTTTS* 
(  >l   I  i   UANON  WITH  Ln<  OMi'l.ETK 

II!       i    [  ,N A    OUTW A ttO  AN l>    F< JR- 

^-u  nor  view. 


In  all  cases  of  donbt  or  ditlicnlty  anesthesia  ghould  be  umuI  :  an<l,  as  a  general 
nile,  whenever  a  lateral  displacemeul  is  associated  with  tlie  backward  one,  the  bones 
should  hi'  pressed  side  wise  into  Vmv  before  they  are  drawn  dowowanb 

When  the  lateral  element  of  the  displacement  is  vcr}'  marked^  and  it  is  probable 

*  L.  A.  Stimson,  loc,  cit.,  p.  623,  tliird  editmn,  1900. 
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that  the  primary  dislocation  was  directly  outward  and  has  been  followed  by  a  con- 
secutive displacement  backward,  anesthesia  should  not  be  omitted,  and  after  full 
relaxation  has  been  obtained,  the  first  attempt  should  be  to  move  the  olecranon  and 
bead  of  the  radius  to  the  radial  side  of  the  humerus  and  transform  the  dislocation 
into  a  pure  outward  one.    By  doing  so  the  principle  of  replacing  the  bones  by  the 
route  along  which  they  have  been  displaced  is  followed,  and  the  risk  of  engaging 
the  tendon  of  the  biceps  behind  the  external  condyle  is  avoided.     If  the  attempt, 
cautiously  made,  does  not  succeed,  the  surgeon  should  next  seek  to  change  the  dis- 
placement into  a  pure  backward  one  and  reduce  as  before  described. 

If  some  time  has  elapsed  since  the  accident,  more  than  ten  to  fifteen  days,  it 
may  be  desirable  to  break  up  such  adhesions  as  have  formed  by  flexion,  extension, 
and  lateral  flexion,  but  it  must  be  borne  in  mind  that  forced  flexion  always  carries 
the  risk  of  fracturing  the  olecranon. 

The  directly  posterior  and  the  posterior  and  lateral  dislocations,  concerning 
vbich  no  further  description  is  necessary,  constitute  the  vast  majority  of  all 
dislocations  of  the  elbow;  purely  lateral  dislocations  outward  or  inward  are 
extremely  rare. 

2.  Lateral  Dislocations  of  Both  Bones  of  the  Forearm. — Incomplete  Inward 
Dislocations. — The  dislocation  follows  a  fall  upon  the  hand,  occasionally  blows 
^pon  the  elbow  or  forearm.     The  mechanism  consists  of  a  rupture  of  the  inter- 
nal lateral  ligament  follow^ed  by  a  lateral  displacement  of  the  radius  and  ulna, 
^  that  in  a  case  reported  by  Sprengel  and  quoted  by  Stimson,^ 

The  head  of  the  radius  rested  against  the  lateral  part  of  the  trochlea,  and  the 
^Ina  was  displaced  so  far  inward  that  nearly  half  of  the  sigmoid  cavity  projected 
'^^  beyond  the  trochlea;  upon  this  free  part,  and  united  with  it,  lay  the  fractured 
*ip  of  the  epitrochlea. 

The  symptoms  of  incomplete  inward  dislocations  in  the  cases  which  have 
V^een  described  have  been,  that  while  the  forearm  preserved  its  normal  direction 
"Xrith  reference  to  the  humerus,  the  entire  lower  segment  of  the  limb  was  dis- 
X>laced  to  the  inner  side.     This  displacement  renders  the  outer  condyle  of  the 
Ihumems  and  its  epicondyle  more  prominent,  while  the  prominence  of  the  epi- 
^trochlea  disappears.     Flexion  and  extension  in  the  joint  have  usually  been 
T[K)8sible,  though  somewhat  restricted.     Upon  palpation  it  has  been  possible  to 
ieel  the  olecranon  behind  the  inner  condyle,  extending  so  far  toward  the  inner 
side  as  to  hide  the  prominence  of  the  epitrochlea.     The  external  condyle,  on 
the  other  hand,  can  be  plainly  be  felt  and  is  unduly  prominent,  w^hile  palpation 
Toelow  it  shows  that  the  head  of  the  radius  is  absent  from  its  normal  position 
Wow  and  in  front.    In  some  instances  the  head  of  the  radius  has  been  felt  dis- 
placed toward  the  inner  side. 

Incomplete  Outward  Dislocations. — In  this  form  the  original  violence 
has  been  similar  to  that  mentioned  in  the  preceding  type ;  but  instead  of  the 


{ 


»L.  A.  Stimaon,  loc.  cit.,  p.  626,  third  edition. 
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bones  being  displaced  in  an  inwapd  direction,  they  are  displaced  outward.  The 
epitrochlea  is  torn  away  from  the  hiinjerus  in  a  large  proportion  of  cases.  The 
symptoms  of  the  dislocation  are  thus  described  by  Stimson :  ^ 

The  elbow  is  somewhat  flexed,  the  angle  varying  in  the  different  cases,  the  fore- 
arm pronated.  The  axis  of  the  forearm  is  sometimes  parallel  with  and  external 
to  that  of  the  arm,  sometimes  adducted.  The  prominence  of  the  internal  condyle 
is  increased  and  the  skin  is  tightly  stretclied  over  it.  The  transverse  diameter  of 
the  elbow  is  increased  by  the  jirojection  of  the  muscles  and  the  head  of  the  radius 
on  the  outer  side.  Flexion  and  extension  are  painful  and  restricted.  In  the 
reported  cases  no  mention  is  made  of  lateral  mobility. 

On  palpation  the  epitroelilea,  unless  broken  off,  is  very  readily  felt;  if  it  is 
broken  off,  the  inner  side  and  edge  of  the  trochlea  can  be  plainly  traced,  and  the 
epitrochlea  may  jierliaps  be  recognized  as  a  movable  body  below  it,  or  it  may  have 
been  drawn  past  the  edge  of  the  trochlea  into  its  groove  where  it  cannot  be  felt. 

On  the  outer  side  the  head  of  the  radius  projects  in  a  line  witJi  the  anterior  or 
under  surface  of  the  condyle,  according  as  the  elbow  is  more  or  less  flexed.  The 
olecranon  is  more  prominent  than  normal,  because  it  is  lifted  out  of  its  fossa  and 
lies  against  the  back  of  tlie  more  prominent  external  condyle;  it  is  distant  from 
the  epitrochlea  about  two  inches.  The  triceps  appears  as  a  prominent  cord  directed 
downward  and  outward  to  the  olecranon.  The  external  epicondyle  may  be  felt  by 
pressing  the  finger  firmly  in  above  the  head  of  the  radius  and  behind  the  promi- 
nence formed  by  the  extensor  muscles  of  the  hand. 

Complp:te  OutWxVrd  Dislocation  of  Both  Bones  of  the  Forearm. — 
This  is  a  rare  form,  and  from  the  reported  cases  Stimson  was  able  to  collect  only 
twenty-five  undoubtedly  of  this  character.  The  causes  have  been  a  fall  n])on 
the  })ahn,  a  blow  upon  the  inner  side  of  the  forearm,  or  a  fall  upon  the  elbow. 
They  are  grouped  by  Stimson  ^  under  three  heads.  In  the  first  group  the  bones 
are  displaced  directly  outward  and  a  little  upward;  the  elbow  is  partly  flexed 
and  the  inner  edge  of  the  sigmoid  cavity  rests  against  the  outer  surface  of  the 
external  condyle.  The  olecranon  is  behind  the  epicondyle  and  the  coronoid 
process  in  front.  The  relations  of  the  radius  and  ulna  are  preserved.  In  the 
second  group,  which  was  characterized  by  Denuce  as  subepicondylar^  the  fore- 
arm is  pronated  and  flexed  and  the  pronation  is  produced  by  rotation  about  the 
long  axis  of  the  ulna,  so  that  the  radius  lies  above  or  even  farther  inward  than 
the  ulna. 

The  anterior  surface  of  the  ulna  looks  inward.  The  head  of  the  radius  lies  above 
its  normal  position  in  front  of  the  humerus,  and  possibly  still  in  contact  with  the 
upper  part  of  the  articular  surface  of  the  capitellum. 

The  third  class  was  called  by  Denuce  sitpra-epicondylar.  In  this  group  the 
elbow  is  flexed,  the  radius  and  ulna  are  pronated,  and  both  bones  are  carried 
upward  along  the  outer  border  of  the  humerus. 

>  L.  A.  Stimson,  loc.  cit.,  p.  635,  fifth  edition.  » Ibid.,  p.  638,  fifth  edition. 
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The  sigmoid  cavity  may  embrace  the  supinator  ridge,  and  the  radius  still  lie  in 
frnnt  of  the  humerus,  or  both  bones  may  be  displaced  also  backward,  so  that  the 
wronoid  process  and  the  articular  surface  of  tlie  radius  are  posterior  to  the  ridge. 

Having  in  mind  the  changed  relations  of  the  bones  of  the  forearm  to  the 
kinenis  and  the  rotation  of  the  former  in  the  direction  of  pronation,  and  the 
p>s<ibiHty  of  detecting  by  pal])ation  all  the  bony  prominences  of  the  elbow,  in 
iini^t  of  the  cases,  together  with  the  increased  transverse  diameter  of  the  limb 
at  the  elbow,  the  diagnosis  ought  not  to  be  very  difficult.  For  further  particulars 
the  reader  is  referred  to  Dr.  Stimson's  book,  pages  638,  639,  and  640,  fifth 
e<iition. 

;j.  Dislocation  of  the  Bones  of  the  Forearm  Forward. — I'his  also  is  a  very  rare 
form,  less  than  twenty-five  cases  having  lxK?n  recorded  in  the  literature. 
iStimson.)  In  seven  of  these  the  dislocation  was  associated  with  fracture  of  the 
nk-ranon.  In  addition  to  the  two  groups  formed  by  the  cases  in  which  the 
olecrauon  is,  or  is  not,  fractured,  a  third  group  is  mentioned  by  Stimson,  known 
« '*  iueoniplete,''  and  he  distinguishes  these  from  the  complete  form  by  calling 
them  dislocations  of  the  prst  and  second  degrees^  respectively.  In  most  of  the 
caiK^  the  cause  lias  been  a  fall  upon  the  flexed  elbow,  a  blow  upon  the  back  of 
the  elbow,  or  in  others  severe  forms  of  direct  or  indirect  violence. 

The  symptoms  and  diagnosis  are,  in  a  certain  number  those  of  fracture  of 
the  olecranon  with  displacement  of  the  bones  of  the  forearm  forward.  In  those 
Dot  complicated  by  this  fracture,  the  following  data  are  given  by  Dr.  Stimson :  ^ 

In  five  of  the  cases  uncomplicated  by  fracture  it  is  stated  that  the  forearm 
«*as  lengthened.  The  forearm  is  more  or  less  movable  upon  the  arm.  .  .  .  Tliere 
i*«  flattening  of  each  side  and  of  the  back  of  the  elbow,  unless  the  swelling  is  suffi- 
cient to  mask  it,  with  prominence  of  the  inner  and  sometimes  of  the  outer  condyle 
and  the  formation  of  a  transverse  sulcus  appreciable  by  the  touch  behind  between 
the  humerus  and  the  olecranon.  .  .  .  The  clinical  features  which  differentiate  the 
two  forms — i.  e.,  the  first  and  second  degrees — are  that  in  the  lesser  form  the  olec- 
ranon is  prominent  below  the  humerus,  when  the  elbow  is  flexed,  and  the  forearm 
i?  lengthened  when  it  is  extended  or  but  slightly  flexed.  In  the  second,  "  com- 
plete'' form,  the  forearm  is  more  or  less  shortened  when  extended,  but  is  length- 
ened when  flexed  at  or  near  a  right  angle,  and  its  antero-posterior  diameter  is 
increased  because  of  the  projection  of  the  coronoid  process  in  the  fold  of  the  elbow. 
The  biceps  tendon  can  be  recognized  on  the  outer  side  of  the  latter,  and  beyond  it 
the  head  of  the  radius.  Posteriorly,  in  both  forms,  the  olecranon  fossa  is  empty ; 
the  direction  of  the  ulna  also  plainly  indicates  the  change  in  the  position  of  its 
upper  end  unless  the  swelling  is  great. 

Inasmuch  as  may  of  these  dislocations  have  teen  associated  with  a  compound 
fracture  of  the  olecranon,  the  results  have  not  been  very  good.  Four  out  of 
seven  cases  with  this  complication  died. 

*  L.  A.  Stimson,  loc.  cit.,  p.  644,  fifth  edition. 
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4.  Divergent  Dislocations  of  the  Badins  and  THna. — These  have  been  ex- 
tremely rare  forms.  The  displacement  may  be  of  two  different  types.  In  tlie 
one,  the  ulna  is  displaced  upward  behind  the  humerus  and  the  radius  lies  in 
front  of  the  bone  of  the  arm.  In  the  other  group  the  displacement  has  been 
transverse,  the  ulna  passing  upward  to  the  inner  side  of  the  humerus,  the 
radius  to  the  outer  side  and  upward.  The  degree  of  violence  has  usually  been 
severe.  The  deformity  produced  by  these  forms  of  dislocation  would  be  so 
unusual  and  marked  that  I  do  not  feel  that  any  lengthy  description  of  the  signs 
and  symptoms  is  necessary.  All  active  movements  of  the  forearm  are  abolished. 
In  some  of  the  cases  the  displacements  have  been  very  marked  indeed. 


Dislocations  of  the  Ulna  Alone 

Backward  Dislocation  of  the  THna. — ^Dislocation  of  the  ulna  alone  backward 
is  a  rare  injury.  It  is  described  as  occurring  in  three  forms.  They  are  thus 
defined  by  Dr.  Stimson :  ^ 

In  the  first  form,  with  the  smallest  amount  of  displacement,  the  ulna  is  carried 
backward,  either  directly  or  by  inward  rotation  of  the  forearm,  about  the  radius  as 
a  center,  until  the  coronoid  process  has  cleared  the  trochlea,  and  then  is  moved 
slightly  upward  behind  it  by  adduction  of  the  forearm;  in  the  second  form  the 
movement  upward  is  prolonged  until  the  coronoid  process  lodges  in  the  olecranon 
fossa;  in  the  third  form  the  primary  movement  of  rotation  is  prolonged,  until  the 
olecranon  lies  behind  the  radius.  The  first  form  is  the  most  common,  and  is  some- 
times termed  "  incomplete.'* 

Cause. — In  the  majority  of  the  cases  the  dislocation  has  been  produced  by 
the  same  sort  of  violence  which  produces  backward  dislocation  of  both  bones — 
namely,  by  a  fall  upon  the  extended  hand. 

Symptoms  and  Diagnosis. — The  limb  is  held  rigidly  in  extension  in  the 
majority  of  cases,  though  not  in  all.  The  normal  valgus  position  with  reference 
to  the  upper  arm  is  abolished  and  for  it  a  varus  position  may  be  substituted. 
Rotation  of  the  radius,  however,  is  preserved  and  may  be  painless.  The  elbow- 
joint  appears  thickened  from  before  backward  and  the  flexure  of  the  elbow 
permits  the  lower  end  of  the  humerus  to  be  seen  and  felt  as  a  prominence.  The 
radius  retains  its  relations  to  the  humerus  and  the  olecranon  may  be  felt  pro- 
jecting unduly  behind.  The  diagnosis  thus  presents  no  notable  difficulties  upon 
careful  examination.  In  the  third  form,  of  which,  according  to  Stimson,  there 
are  but  two  reported  cases,  the  ulna  is  dislocated  backward  and  at  the  same  time 
outward  behind  the  radius. 

Dislocation  Inward  and  Dislocation  Forward. — Of  the  former,  but  one 
case  has  been  reported,  and  of  the  latter  but  two — namely,  by  Stimson  and 
Wight. 

^  L.  A.  Stimson,  loc.  cU.,  p.  650.  fifth  edition. 
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uf  tlie  Imuv  disphiwd  in  an  cHitward  dirt'ctifm.  TIrtc  ih  pain  and  rL\stri(*tion 
of  the  uiotious  o£  pronation  and  snpination  inrnieiliatelj  after  tbe  accident 
The  nltiniato  functional  result,  even  rliongli  the  dislocation  remains,  is  usually 
good. 

3,  BiBlocation  of  the  Eadlus  Forward* — This  is  much  tbe  most  common  type. 
The  injury  lias  Wn  produced  hy  falls  up:in  the  hand,  hy  traction  ujx>n  the  arm, 
ami  I»y  direct  violence  to  the  head  of  tlio  l»me  in  a  few  casen.  Tire  diafrnosis 
is  usually  entirely  ^^illlple.  The  foreariu  is  held  in  the  prone  jjosition,  the  elhow 
somewhat  flexed ;  flexion  beyond  a  right  angle  is  sharply  limitc^d  mechanically 
by  the  impact  of  the  head  of  the  iNnie  Hu:iiinHt  the  hninerus.  Tlie  motion  of 
pr^juation  is  possible,  but  supination  is  limited  and  painful.  On  the  front  of 
tbe  elhow  and  Ufwu  its  outer  side  tbe  head  of  the  radius  may  he  palpated,  and 
pressure  with  I  ho  finger  will  show  the  ahseuce  of  tlie  licad  lielow*  the  external 
condyle  in  its  normnl  jiositinn. 

4.  Subluxation  of  the  E&diua  in  Little  Children,  the  so-called  Bialocation  of 
the  Radius  by  Elongatiom,^ — The  injury  is  produced  by  traelion  ujKm  the  for-e- 
ann,  as  wheii  a  child  is  pulled  by  tlie  wrist  to  a  standing  position,  or  is  sbarjily 


Ftg.,  141. — Disi^rATioN  OF  THE  RjkDros  FnRWARD.     (New  York  Hrr^pi'fnl  mlU'ctJon.     X-ray.) 

draggled  upward  by  the  wrist  to  save  it  from  falling,  or  l»y  some  similar  act 
The  condition  occurs  usually  during  the  first  three  yeiirs  of  life,  and  never 
apparently  after  the  age  of  six.  When  tlie  accident  happens  the  child  usually 
cries  out  with  pain,  and  tbe  arm  falls  to  its  side  and  is  not  used.  Passively,  all 
motions  may  be  made  painlessly,  except  supination.  There  are  no  distinct  evi* 
deduces  upon  palpation  f>f  <listurhance  in  the  normal  rehitions  of  tbe  bones,  except 
that  tbe  s|>ace  between  ihe  liejid  nf  the  radius  and  ihe  Innuerus  may  be  a  little 
increased,  deduction  is  easy,  by  forced  supination  followed  l>y  flexion  of  the 
joint.  The  pathology  of  tbe  condition  is  Wdievf^d  to  be»  that  by  traction  the  front 
part  of  the  head  of  the  bone  is  drawn  below^  the  edge  of  tbe  orbicular  ligament 
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5.  Dislocation  of  the  Head  of  the  Badins  with  Fracture  of  the  THna. — The 
occurrence  of  this  injury  and  the  signs  and  symptoms  which  would  accompany 
it  have  already,  incidentally,  heen  sufficiently  described.  The  rather  frequent 
association  of  these  two  injuries  should  lead  the  surgeon  to  look  for  dislocations 
of  the  head  of  the  radius  in  the  presence  of  fractures  of  the  shaft  of  the  ulna 
and,  on  the  other  hand,  to  exclude  fractures  of  the  shaft  of  the  ulna  when  the 
head  of  the  radius  alone  is  dislocated. 

As  a  congenital  condition,  dislocation  of  the  elbow  is  extremely  rare. 
Stimson  believes  that  in  most  of  the  rei)orted  cases  it  is  probable  that  the  con- 
dition was  produced  after  birth.  The  ell)ow  is  very  rarely  dislocated  as  the 
result  of  pathological  processes  within  the  joint 

OPEN   WOUWDS   OF   THE   ELBOW-JOINT 

Incised  and  stab  woimds  of  the  ellx>w- joint  as  the  result  of  accidents  are 
infrequent.  A  considerable  proportion  of  the  open  wounds  of  the  joint  are  of 
the  contused  and  lacerated  variety  and  complicate  fractures  and  dishxiations  of 
the  elbow,  either  with  perforation  of  the  skin  by  the  ends  or  fragments  of  the 
htmeOj  as  the  result  of  the  same  violence  which  has  ])roduee(l  the  fracture  or 
dUocationy  or  perforation  may  occur  secondarily  from  sloughing  of  the  con- 
trndddiL 

Qytukot  wounds  of  the  elbow-joint  constitute  a  group  by  themselves  having 
^Mial  diaracters.     Soft-lead  bullets  and  soft-nosed  jacketed  bullets  produce 
opoil  the  complicated  structures  entering  into  the  elbow-joint  the  most  destruc- 
tive injimes.     They  are  frequently  followed  by  infection  and  necessitate  in 
many  instances  resection  of  the  joint,  or  even  amputation  of  the  extremity. 
They  possess  no  special  diagnostic  features  which  have  not  been  mentioned 
under  gunshot  wounds.    Wounds  produced  by  shotguns  fired  at  close  range  are 
also  very  destructive  when  they  involve  the  elbow-joint.     They  are  usually 
followed  by  an  infection,  often  of  a  very  severe  type,  and  if  the  limb  is  saved, 
the  function  of  the  elbow  is  often  more  or  less  completely  lost ;  a  stiff  joint  or  a 
flaillike  joint  being  the  result,  according  to  the  lesser  or  greater  loss  of  substance 
created  by  the  original  injury,  or  by  the  necessary  operative  prwedures,  such 
as  resection  of  the  ends  of  the  bones,  which  may  be  made  to  meet  the  indicati(ms 
of  drainage,  the  removal  of  loose  fragments,  foreign  bodies,  etc.    All  these  com- 
plicated injuries  of  the  joint  are  usually  easy  to  recognize,   the   important 
features  of  these  cases  being,  as  a  rule,  the  amount  of  destruction  of  the  b(mes 
and  soft  parts,  the  subsequent  infection  and  its  treatment,  and  the  judgment 
which  the  surgeon  must  exercise  in  determining  what  operative  procedures  are 
necessary  in  the  given  case,  and  at  what  time.     It  is  to  1x3  remembered  in  this 
connection  that  an  ankylosed  elbow  is  most  useful  when  the  forearm  is  flexed 
to  a  right  angle  or  a  little  less  and  with  the  hand  midway  between  pronation 
and  supination. 


CHAPTER   XII 
DISEASES  AND  TUMORS  OF  THE  ELBOW  AND  ITS  VICINITY 

The  elbow-joint  is  affected  by  the  same  inflammatory  processes  which  in- 
volve other  joints,  the  commonest  of  these  being  acute  pyogenic  infection,  which, 
as  already  stated,  may  follow  open  wounds  of  the  joint,  or  may  occur  as 
metastatic  processes  in  the  course  of  a  great  variety  of  general  infectious 
diseases.  Among  the  conditions  which  may  be  accompanied  by  joint  inflamma- 
tion may  be  mentioned  gonorrhea,  the  acute  exantliemata,  typhoid  fever, 
pyemia,  septicemia,  acute  osteomyelitis  of  the  humerus  or  of  the  bones  of  the 
forearm,  acute  articular  rheumatism,  pneumonia,  syphilis,  tuberculosis,  and 
gout.  The  character  of  the  exudate  and  the  general  symptoms  produced  will 
vary  according  to  the  nature  and  severity  of  the  infection,  as  has  already  been 
pointed  out  in  Vol.  I  under  Diseases  of  Joints,  and  also  in  Vol.  Ill  when 
discussing  Diseases  of  the  Shoulder- joint.     (See  these  headings.) 

In  the  elbow,  as  in  other  joints,  the  characteristic  symptoms  of  inflammation 
are  pain  in  the  joint,  rendered  worse  by  motion  and  diminished  by  rest.  In 
the  elbow  the  motions  of  extreme  flexion  and  extension  are  usually  painful  and 
the  limb  is  ordinarily  held  flexed  nearly  to  a  right  angle  and  with  the  hand 
moderately  pronated.  Owing  to  the  swelling  of  the  surrounding  soft  parts 
which  ordinarily  accompanies  acute  inflammations  of  the  joint,  it  may  not  be 
possible  to  recognize  by  palpation  the  distention  of  the  joint  capsule.  Tender- 
ness, however,  is  always  to  be  felt  over  the  head  of  the  radius,  and  crowding 
the  joint  surfaces  together  is  always  painful.  In  some  cases  in  which  the  intra- 
articular exudate  is  considerable  in  quantity  it  may,  however,  be  possible  to 
recognize  such  distention  over  the  head  of  the  radius  in  front  and  posteriorly 
between  the  olecranon  and  the  radius.  N'aturally,  these  signs  and  symptoms  are 
not  in  themselves  distinctive,  and  the  diagnosis  of  the  exact  nature  of  the  process 
must  depend  here,  as  elsewhere,  upon  other  data. 

It  is  to  be  borne  in  mind  that  among  the  larger  joints  the  elbow  is  one  of 
those  most  likely  to  become  ankylosed  in  a  bad  position  as  the  result  of  neglect 
in  maintaining  a  proper  attitude  of  the  limb  during  treatment. 

The  elbow  is  one  of  the  favorite  sites  of  syphilitic  inflammation  of  the  epi- 
physeal cartilage  in  cases  of  hereditary  syphilis  among  infants.  The  disease 
may  be  followed  by  separation  of  the  epiphysis;  and  under  these  conditions, 
since  the  child  is  totally  unable  to  use  the  limb,  a  mistake  in  diagnosis  may 
occur,  in  that  the  limb  is  believed  to  be  paralyzed  (pseudoparalysis  syphilitica — 
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Parrot ).  ( St't*  alsf>  Vol.  I,  jmge  tS*3.)  In  shiih'  of  tiif  t'iisi\s  suftciiiii^,  iicrfora- 
ti<m  of  the  skiiij  and  the  forniatioii  of  sypliilitie  siimsos  may  resultj  ytmjetimea 
with  secondary  pyog«?nic  infection.     (See  also  below. ) 

ACUTE   SUPPURATIVE   PROCESSES  OF  THE  ELBOW-JOINT 

The  atnite  sui»purative  jiruivsHes  of  the  I'llHiw-juint,  iiotahly  when  prorhieecl 
by  the  strejjtoeoccuti  or  the  pyogenic  staphyhK^oceiis,  are  conditions  of  ^rent 
gravity.  The  complicated  joint  surfaces  and  the  i?ha|x^  of  the  synovial  pouch  are 
such  that  it  is  not  easy  to  drain.  In  many  of  these  cases  resection  of  the  lower 
end  f^f  the  humerus  nuiy  l>e  tlie  most  conservative  and  hopeful  procedure  to 
he  chosen,  in  preference  to  ainiaitation  of  the  extremity  or  dcatli.  The  indica- 
tions for  active  operative  interfereiu'c,  other  tlian  the  mere  drainage  of  the  joint, 
are,  evidences  of  retention  of  purulent  exuihite,  of  perfonition  of  tlie  capsule 
with  burrowing  of  pus  up  and  down  the  limb,  as  shown  by  a  bogt^y  edema  and 
by  increased  general  sym]*tnius  of  sepsis,  aud  tlie  grating  which  accompanies 
movements  of  tlie  joint  when  the  cartilages  are  eroded. 

Nofiififi'riioas  serous  Sifnovitis  of  the  elbow  is  common  a^^  tlic  result  of 
sprains  and  contusions.  Tlie  auimmt  of  cxuthuc  is  nirely  so  large  as  to  be 
readily  detwted  on  paljnitiou,  on  iiccoimt  rd'  the  swcllinii:  of  the  aurroundine:  soft 
parts.  Here,  as  in  other  joints,  the  njiture  of  the  exudate  may  be  safely  de- 
termined by  the  intriKluction  of  an  aspirating  needle  imder  due  antiseptic 
preca 111  ions. 

Even  the  simide  forms  of  synuvitis  of  the  elbow  sliow  a  strong  tendency  to 
the  producti*>n  of  adliesive  inflannnation  with  resulting  stiffness  of  the  joint, 
more  or  less  marked.  There  is  not  the  same  tendency  to  recnrrcnee  of  a  simple 
serous  sMiovitis  of  the  elbow  as  is  to  be  expected  in  the  knee-joint. 

ifOitt  is  very  rarely  localized  as  an  acute  process  in  the  elbow-joint,  Not 
infre<piently,  however,  gonty  tophi  composed  of  the  salts  of  uric  acid  are  de- 
pfisited  in  the  vteinity  td'  the  joint,  sometimcH  over  the  olccrauon,  occasionally 
within  the  joint  structures  theuis<dv(*s,  in  which  case  tiicy  may  give  rise  to 
diminution  of  fuuctiiai,  or  in  other  cases  be  follow<*d  by  one  of  tlie  chronic 
forms  of  joint  inflannnation  more  particularly  described  when  speaking  of  the 
ghonlder- joint. 

CHRONIC    INFLAMMATIOTfS    OF    THE    ELBOW-JOINT 

Among  these  imiy  k'  mentioned  arthritis  (leformans,  syphilitic  arthritis  of 
the  elbow,  and  tulierculosis.  The  destrnetive  lesions  accomi>anying  tabes  (locr^- 
niotor  ataxia)  and  syringomyelia  are  also  occasionally  obsi;»rve<l  in  the  elbow. 
Those  fomis  of  chronic  joint  disturbance  described  under  Diseases  of  the 
Shoulder,  and  characterized  by  the  production  of  floatinff  carfilagrs  in  the  joint, 
are  oliserved  in  the  (dhow  much  less  fre4]uently  than  in  the  knee.  Of  all  the 
chronic  inilammatory  disturbances  of  the  elbow,  fuhercidosis  is  by  far  the  most 
important  causative  agtmt. 
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Arthritis  Deformans  of  the  Elbow.- — While  the  elbow  is  a  favorite  site  for 
ankylosing  forms  of  chronic  inflammation,  the  type  which  was  characterized 
under  Diseases  of  the  Shoulder  as  arthritis  deformans  par  excellence  is  not 
very  frequent  in  this  joint.  It  may,  however,  occur  sometimes  after  fractures 
involving  the  joint,  or  dislocations,  or  as  one  of  the  joints  involved  in  the  poly- 
articular form  of  the  disease  which  affects  especially  elderly  people  and  comes 
on  without  apparent  cause.  Here,  as  elsewhere,  the  disease  is  characterized 
by  erosions  of  cartilage,  by  bony  absorption,  by  synovial  pannus  and  adhesions, 
by  the  production  of  new  bone  in  the  form  of  osteophytes  and  of  cartilaginous 
masses  along  the  edges  of  the  synovial  membrane,  the  tendency  l)eing  always 
toward  ankylosis  of  the  elbow.  Arthritis  deformans  of  the  elbow  is  a  partic- 
ularly painful  affection,  and  the  patients  can  lie,  as  a  rule,  rendered  most  com- 
fortable by  fixation  of  the  joint  in  a  good  position,  so  that  ankylosis  may  be 
encouraged. 

Floating  Bodies  in  the  Elbow-joint. — That  form  of  chronic  arthritis  charac- 
terized by  hypertrophy  of  the  synovial  membrane,  and  the  deposition  in  its 
projecting  processes  of  cartilage  or  of  bone,  is  rather  rare  in  the  elbow-joint. 
In  some  cases,  after  fractures  of  the  head  of  the  radius,  the  loose  fragment  of 
bone  may  remain  free  in  the  joint  cavity  and  locate  itself  either  in  the  olecranon 
fossa  or  in  front  in  the  coronold  fossa.  This  condition  in  itself  is  sufficient  to 
give  rise,  if  untreated,  to  a  chronic  arthritis.  The  characteristic  signs  and 
symptoms  of  the  presence  of  floating  bodies  in  the  elbow  are  limitations  of  mo- 
tion of  a  definite  character.  If  the  body  is  situated  in  the  posterior  part  of  the 
joint,  the  symptoms  produced  will  be  a  sudden  locking  of  the  joint  during  the 
motion  of  extension,  accompanied  by  severe  pain.  Following  the  occurrence 
of  such  a  mechanical  locking  of  the  joint  by  the  floating  body  there  may  occur 
an  attack  of  acute  synovitis  of  the  joint.  Such  a  history,  notably  if  some  fairly 
severe  trauma  has  preceded,  will  be  suggestive  of  a  loose  body  in  the  joint. 
If  the  body  is  of  a  considerable  size,  it  may  sometimes  be  felt  by  palpation  to 
one  or  other  side  of  the  olecranon,  and  if  it  consists  of  bone,  it  may  be  shown 
by  a  good  X-ray  picture.  If  of  cartilage  merely,  it  cannot  The  only  treat- 
ment for  such  floating  bodies  is  their  operative  removal,  and  an  incision  into  the 
joint  will  have  to  be  made,  placed  according  to  the  situation  of  the  floating  body. 

Syphilitic  Onmmatons  Arthritis. — Syphilitic  gummatous  arthritis  of  the 
elbow  in  adults  with  acquired  syphilis  may  more  or  less  closely  resemble  a  tuber- 
culous arthritis  of  the  joint.  The  differential  diagnosis  is,  however,  generally 
possible.  A  syphilitic  arthritis  will  often  occur  in  an  individual  who  appears 
to  be  otherivise  in  good  health.  A  syphilitic  history  is  frequently  obtainable. 
The  amount  of  infiltration  and  swelling  of  the  soft  parts  about  the  joint  has 
sometimes  been,  in  the  cases  I  have  seen,  far  in  excess  of  that  observed  in  tuber- 
culosis. The  atrophy  of  the  limb  is,  however,  less  marked  in  syphilis.  The 
X-rays,  moreover,  wn  11  commonly  show  in  a  syphilitic  joint,  lesions  of  the  bone,  if 
it  involve  the  l)onea,  partly  productive  and  partly  destructive.  Productive  bone 
lesions  scarcely  occur  as  the  result  of  tuberculosis.     In  the  cases  which  involve 
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(he  hone  the  pains  are  apt  to  be  more  or  less  characteristic  of  syphilis,  in  that 
they  are  worse  at  night.  Not  only  is  the  productive  lesion  of  bone  syphilis, 
vben  associated  with  a  syphilitc  arthritis,  noticeable,  but  also  the  destructive 
process  is  apt  to  be  more  extensive  than  is  the  case  with  tuberculosis.  The 
various  lesions  can  best  be  seen  in  X-ray  pictures. 

There  occur,  however,  in  the  course  of  tertiary  syphilis,  chronic  inflamma- 
tions of  joints  in  which  the  lesion  is  largely,  or  for  a  long  time,  solely  confined 
to  the  soft  structures.     In  these  the  lesion  is  characterized  by  thickening  of  the 
synovial  membrane,  with  the  formation  of  gummata  in  its  substance,  which 
may  soften  and  open  into  the  joint.     As  in  other  forms  of  productive  joint  in- 
flammation, a  synovial  pannus  may  be  produced,  and  the  general  tendency  of 
these  cases  is  toward  ankylosis.     The  progress  of  the  disease  is  very  slow; 
it  ends  in  ankylosis  and  is  usually  less  painful  than  tuberculosis.     It  is  in  these 
cases  especially  that  a  mistake  in  diagnosis  may  occur,  and  a  confusion  between 
syphilis  and  tuberculosis.     In  some  of  them  no  diagnosis  will  be  made  unless 
the  joint  is  operated  upon  and  resected.     If  gummata  exist  in  the  bone,  or  in 
the  surrounding  soft  parts,  and  break  down,  they  will  show  the  ordinary  charac- 
ters of  ulcerated  gummata  in  other  situations.    If  the  lesion  is  an  old  one,  it  will 
often  happen  that  these  gummata  have  healed,  and  the  typical  circular  white. 
Scars  left  after  these  lesions  may  be  quite  characteristic  and  suggestive  of  the 
xiature  of  the  process.    At  the  present  time  it  seems  probable  that  a  correct  dif- 
ferential diagnosis  might  be  made,  in  some  cases  at  least,  by  the  Wasserman 
^»^eaction. 

As  has  been  elsewhere  stated,  in  the  elbow,  as  in  other  joints,  there  occur, 
during  the  early  stages  of  the  disease,  in  some  cases,  as  the  first  symptoms, 
lefore  the  outbreak  of  a  cutaneous  eruption,   painful   affections   of  numer- 
ous joints,  including  the  elbow — the  syphilitic  "  arthralgia."     In  hereditary 
syphilis  this  painful  condition  of  the  joints  may  be  the  sole  evidence  of  the 
disease,  or  may  be  a  forerunner  of  the  syphilitic  osteo-chrondritis,  already  de- 
scribed.     During  the   secondary   period    acute   polyarticular   serous   synovites 
may  also  be  observed.     (See  Vol.  I,  pp.  171  and  172.)     A  valuable  aid  in  the 
diagnosis  is  the  existence  of  productive  lesions  in  the  long  bones  in  the  nature 
of  hyperostosis,  producing  localized  or  diffuse  enlargements.     Such  should  be 
sought  for  in  the  tibia,  the  ulna,  the  radius,  humerus,  femur,  and  especially  in 
the  metacarpal  and  phalangeal  bones.     To  reiterate  some  of  the  diagnostic 
features,  it  is  to  be  borne  in  mind  that  the  tertiary  syphilitic  arthridites  may 
he  primary  in  the  bones  or  in  the  joint  structures  proper.     In  the  first  group 
the  periarticular  lesions  will  be  most  marked  during  the  early  stages.     After 
tbe  joint  is  invaded  there  will  occur  at  first  a  serous  synovitis  of  a  subacute 
or  chronic  character,  with  distention  of  the  joint  capsule,  usually  followed  later 
ky  a  papillary  synovitis,  and  this  by  destruction  of  the  cartilages,  fibrous  ad- 
hesions between  the  joint  surfaces,  and  a  tendency  toward  ankylosis.     In  the 
later  stages  of  this  group  the  diagnosis  between  it  and  ordinary  arthritis  de- 
formans may  be  difficult  or  impossible,  and  the  same  may  be  true  of  those  cases 
21 
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primary  in  the  soft  parts  of  the  joint,  wliieh  early  show  a  tendency  toward  anky- 
losis. In  the  syjihilitic  lesions,  however,  the  edema  of  the  skin  and  snbcutaneous 
tissues  is  wanting;  the  aeote  exacerbations  of  tuherculosis  do  not  occur.  As 
already  stated^  tlte  pain  and  limitation  of  motion  are  less  marked  in  sypliilis 
than  in  tiiberenlosis.  The  condensation  of  tis.'^ne  about  a  syphilitic  joint  is, 
as  a  rule,  niucli  more  marked  tlian  in  tul>ercuIosis.  The  periarticular  struc- 
tures, though  thiekened,  are  firm.  In  the  cases  seen  diiriug  an  early  stage 
the  effect  of  antisyphilitic  treatment  may  greatly  aid  the  diagnosis,  but,  of 
course,  the  marked  organic  changes  in  the  Ixmes  and  in  the  joiot  structures 
proper  cannot  he  entirely  removed  by  iodid  of  jiotassiuiu  and  mcrenry*  In  a 
certain  proportion  of  tertiar^^  syphilitic  joints  the  destructive  process  is  greatly  in 
excess;  thus,  gummatous  infiltration  of  the  bones,  tlie  ligaments,  and  the  carti- 
lages may  lead  to  extensive  loss  of  substance,  so  that  instead  of  ankylosis  the 
joint  exhibits  an  undue  degree  of  mobility  and  may  thus  become  quite  useless, 
fuberculoflia  of  the  Elbow-joint —Tuiierculous  arthritis  of  the  elbow-joint 
is  a  disease  most  common  in  youtlu  though  observed  up  to  middle  age  and  even 


Fia.    142. TUBEHCCTLOUS  Focus  IN  THE  liOWER  EnD  OF  TlfE  HUMfiaUB  IN  A  ChILIIw 

(Author's  collection,) 


later.     More  than  fifty  per  cent  of  the  cases  occur  probably  liefore  the  age 
thirty  years.     The  disease  is  mucli  more  often  primary  in  the  Ivone  than  in  t* 
synovial  membrane  (four  to  one),  and  one  or  other  condyle  of  the  lower  ei 
of  the  humerus  is  infected  in  considerably  more  than  half  the  cases.     In  ma 
of  the  remainder  tlie  disease  is  primary  in  the  olecranon.     In  a  few  the  bead 
the  radius  is  first  involved. 
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The  Symptoms  and  Course  of  the  Disease. — The  cuiirric  of  tuberculosis  of 
the  ellwnv  h  onlinarilj  sluw,  A  primary  fm*ns  oi  tuhenmhms  may  exist  for  a 
long  time  in  tlje  l)one,  urn]  imtil  it  iiivacJes  tlio  joint  may  give  few  symptoms. 
Tlion?  may  he  a  moderate  amount  of  pain  and  tondcrnass  over  one  or  other 
condyle  of  the  hnmeruSj  or  over  tlie  oleeranon,  for  many  muntlis,  Ix^foro  linjita- 
tion  of  motion  in  the  ellx>W'joint  is  observed.  Tn  favorable  cases  such  foei 
may  lie  diagnostieate<]  and  removedj  bo  tlia!  the  elbow  may  bo  spared,  Tina 
is,  however,  even  with  the  aid  of  the  X-rays,  n  fortnmite  incident  of  rare 
occurrence.  While  it  is  qnite  possilde  tn  detect  tnberciilons  f*x*i  in  tlie 
end  of  the  humerus  at  an  early  period,  it  is  seldoin  that  the  parents  briug 
their  child  to  the  surgeon  for  examination  imtil  tlie  elbow-joint  itself  has  been 
invadett 

The  invasion  of  the  joint  may  be  sndden  or  gradnaL  In  the  cases  in  whidi 
a  tnI»erenlous  focus  has  undergone  caseation  and  breaks  into  the  elliow  by  the 
ulceration  of  the  overlying  cartilage,  the  [licture  may  l^e  tluit  of  a  rather  acute 
s\Tiovitis,  In  other  cases^  and  these  are  more  frequent,  the  invasion  is  slow. 
The  iirst  s>inptom8  referable  to  the  jninf  arc,  as  a  rule,  limitation  of  nioHon 
and  stiffness  on  account  of  pain.  The  pain  is  usually  first  felt  when  the  arm 
is  fully  extended.  So  long  as  the  head  of  the  radius  and  its  surrounding  or- 
bicuhir  ligam(*nt  and  synovial  memljrane  remain  free,  pnmatiim  and  supination 
are  not  painful.  As  tlie  disc*ase  progresses,  the  characteristic  wasting  of  the 
muscles  of  the  segments  of  the  lindi,  above  and  below  the  affected  joint,  takes 
place.  The  joint  itself  exhiluts  a  spindle-shaped  enlargement.  Nowhere  in 
the  }>ody  is  this  typical  result  of  tulK^rciilous  joint  disease  more  fjerfeetly  sbown 
tlian  in  the  elbow.  Tlie  refiroductioii  in  the  text  of  a  photograjdi  of  a  negro 
boy  with  tuberculosis  of  the  left  elbow-joint  is  a  very  perfect  pictni^  of  tlie 
eimditinn.  In  this  case  the  progress  of  the  disease  had  Imu'u  rather  rapi<l  and 
was  attended  by  the  formation  of  a  tuln'rculous  abscess  which  ruptured,  leaving 
a  sinus  behind,  also  shown  in  the  picture.  The  characteristie  attitmle  and  po- 
sition nf  the  lifub  is  also  present — namely,  the  jiatient  holds  the  arm  in  a  posi- 
tion of  slight  flexion. 

Wide  motions  in  either  direction  l)ecomej  sofmer  or  later,  very  painful  and 
finally  impoi^sible.  The  X-ray  picture  (Fig.  14^)  shows  well  tlie  loss  of  sub- 
stance on  the  front  of  the  humerus,  just  aliove  the  ellKiw,  which  is  observed  in 
certain  cases.  Tlie  patient  in  this  latter  case  was  a  little  child,  and  the  bones 
are  shown  of  their  natural  size.  The  disease  was  not  far  advanced  and  had 
scarcely  produced  any  marked  exterual  evidences  of  its  presence,  except  that 
the  eltunv  could  not  be  fully  extended  without  pain.  More  than  half  the  cases 
of  tuberculosis  of  the  elbow  develop  a  ciild  abscess  and  sinuses,  connec^ted  usually 
with  one  or  other  condyle  of  the  humerus,  or  \vitli  the  olecranon.  (Occasionally 
they  open  posteriorly  between  tlie  radius  and  ulna.  In  case  these  abscesses  do 
not  find  their  way  directly  to  the  skin,  they  may  burrow  by  gravity  down  the 
forearm.  In  some  cases  the  disease  is  attended  by  the  production  of  a  large 
amoiuit  of  tuljerculous  granulation  tissue,  which  infiltrates  tlie  soft  structures 
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fiurroimding  the  joint  and  furms  of  a  soft  and  piilpj  gelatinous  infiltration.     In 
some  of  these  the  enlargement  of  the  elliow  may  Vie  very  great* 

Primary  synovial  iuherculosis  of  the  elbow  is  a  inneh  rarer  form.  Konig 
found,  among  137  cases,  71  |)er  eent  primary  in  the  1  Mines,  29  per  cent  in  the 
synovial  ineml>raiie.  1  have  hajipene.l  to  ojrerate,  however,  upon  several  of  tlie.^ 
cases.     The  disease  in  the  cases  which  1  have  seen,  showed  no  verj  marked 


I 


Fio.  143, — TtiBERcxJi.oiTR  ARTHRjTia  OF  THE  Elbow-joint  IN  A  Neoro  Boy.  8how}i]f;  jfpindie^^haped 
eiiUirgeiiient  of  the  i?lbijw.  Atrophy  of  the  iiriiiscl«?a  of  Ihc  ami  nnt]  fon^arm.  A  tsinus  exbts  upoa 
t  he  outer  a.H|H^ct  of  the  linib,  Diimlioti  of  thu  disease  suld  to  liu ve  bevu  Lut  five  months.  (Author** 
collect  iuj>*) 

tendeney  to  caseation  and  the  formation  of  aliseesses.  In  one,  iijx^n  ^vhich  I 
of^ratcd  in  the  Koosevelt  Hospital  some  years  ago,  the  patient  was  a  youth  of 
eighteen.  The  course  of  the  disease  had  been  very  chronic,  and  when  T  saw  him 
it  had  already  existed  for  more  than  two  years.    Tlie  elhow  was  greatly  swollen. 


I 


Tlie  atrophy  of  tbe  limb  was  rather  less  markrd  than  is  ordmnrily  seen  in  the 

OMi  prirnarj  in  the  hone.     The  puiut  eapr^ule  was  (JistendLMl  in  this  case  to  a 

very  large  size,  so  that  it  formed  a  lluetuating  swelling  on  the  posterior  aspect 

of  the  limb,  which  had  pushed  the  tendon  of  the  tri<'e]is  backward  and  formed 

a  flnetuating  sac  of  con^^iderablc  size  behind  and  almve  the  olecranon,  across 

the  back  of  which  one  could  recognize  the  triceps  mnscle  and  its  tendon  passing 

downward.     There  was  no  notable  limitation  of  motion  in  this  case,  nor  were 

th^  cartilages  of  tlie  joint  eroded  to  any  very  marked  extent.     The  s}Tiovial 

membrane  was  everywliere  thickened  and  infiltrated  with  tnbercle  tismie.     Its 

«arface  was  soft,  gelatinous,  and  velvety.    Upon  operating  on  this  patient  nearly 

I  tcaciipfnl  of  rice  bodies  were  removed  from  the  joint  cavity.     No  focns  of 

tobercnlosis  was  diseovcred  in  the  bones,  though  the  neck  of  the  radina  was 

fili^Ltly  eroded.     The  diseased  soft  parts  were  dissected  out  with  great  care. 

The  <»nly  l>ony  part  wliich  required  removal  was  the  head  of  the  radins.     The 

pitit-nt  got  well,  witli  a  movable  Imt  not  very  firm  joint,  tliongh  he  was  able 

to  perform  nearly  all  motions  fairly  well. 

From  the  preceding  description  it  may  Iw  seen  that  the  diagnosis  of  tiiber- 
culodis  of  the  elbow  is,  as  a  rnle,  not  difbciilt.     The  yonth  of  the  patient,  and 


Fio.  144. — TrBEHcnxoua  AHTimiTis  of  the  Elbow. 
(Collection  of  Dr.  CImrles!  McBumey,  Roosevelt  Hospital.) 

Ae  hiatory,  together  with  the  limitation  of  motion,  characteristic  deformity, 
ti<*  formation  of  .^innseSj  the  atrophy  of  tlie  limb,  together  with  the  demonstra- 
^fB  of  a  tiibercnlons  focns  in  one  i>r  tether  of  the  bones  by  means  of  the  X-rays, 
|w»iWe  in  tlie  majority  of  the  caac&»  render  the  diagnosis  simple. 
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Prognosis, — The  prognosis  of  tuberculosis  of  tlie  elbow,  assuming  that  no 
other  tuberculous  lesions  exist,  is  fairly  good  under  conservative  treatment — 
namely,  fixation  of  the  joint  in  plaster  of  Paris  in  a  position  of  flexion  at,  or  a 
little  less  than,  a  right  angle,  with  the  hand  midway  between  pronation  and 
supination.  Such  treatment,  combined  with  good  hygiene,  is  followed,  in  a 
certain  proportion  of  cases,  by  cure.  In  others,  which  do  badly  or  are  further 
advanced  when  first  seen,  resection  of  the  elbow,  partial  or  total,  is  often  fol- 
lowed by  cure  of  the  tuberculous  lesion,  with  a  useful  joint. 

The  injuries  of  the  nerves  in  the  vicinity  of  the  elbow  are  sufiiciently  de- 
scribed under  Injuries  of  the  Nerves  of  the  Upper  Extremity  in  this  volume. 

INJURIES  AND  DISEASES  OF  THE  SKIN  AND  SUBCUTANEOUS 
TISSUES  IN  THE  VICINITY  OF  THE  ELBOW 

Burns  and  contused  and  lacerated  wounds  of  the  soft  parts  about  the  elbow, 
with  Ibss  of  substance,  are  followed  in  many  instances,  after  healing,  by  eon- 
traction  of  the  scars,  such  that  serious  loss  of  function  in  the  elbow,  forearm, 
and  hand  results.  The  diagnosis  of  these  conditions  is  to  be  made  by  inspec- 
tion and  palpation,  and  by  causing  the  patient  to  move  the  limb  so  that  the 
extent  of  the  limitation  of  motion  and  the  depth  and  attachments  of  the  scars 
may  be  determined.  The  treatment  of  these  conditions  is,  in  the  first  place, 
preventive,  in  that,  during  the  healing  of  such  injuries,  the  limb  should  l)e 
kept  upon  splints,  which  hold  it  in  a  suitable  position,  and  that  frequent  move- 
ments of  the  elbow-joint  should  be  made  during  the  healing  process.  Further, 
the  treatment  consists  in  jJastic  operations  adapted  to  the  individual  case,  and 
to  the  application  of  Thiersch's  grafts  to  the  raw  surfaces  when  they  are  in  a 
state  of  healthy  granulation.  In  some  cases  flaps  taken  from  the  skin  of  the 
abdominal  wall  are  useful  in  closing  such  defects  and  diminishing  the  disability 
of  the  elbow  and  forearm. 

Limitation  of  motion  in  the  elbow-joint  may  also  be  caused  by  wounds  and 
inflammatory  processes  of  the  deeper  structures,  the  muscles,  the  tendons,  and 
the  intermuscular  planes.  In  some  of  these  the  condition  may  be  improved  by 
passive  motion,  by  division  of  constricting  bands,  by  plastic  operations  upon 
the  muscles  or  tendons,  and  some  are  said  to  be  improved  by  continuous  trac- 
tion. The  diagnosis  of  these  conditions,  so  far  as  the  extent  of  the  disability 
goes,  is  easily  made,  though  the  exact  cause  of  the  mechanical  difficulty  may 
sometimes  require  rather  careful  study. 

The  acute  suppurative  and  specific  inflammatory  processes  in  the  soft  parts 
surrounding  the  elbow-joint  may  proceed  from  infection  in  the  vicinity  of  tlie 
elbow,  as,  for  example,  in  infection  of  the  bursa  which  sometimes  forms  over 
the  olecranon  process,  or  perhaps  more  often  these  infectious  processes  are  ex- 
tensions from  infected  wounds  of  the  fingers  or  of  the  hand.  These  will  all 
receive  especial  mention  when  describing  the  injuries  and  diseases  of  the  hand 
and  wrist.      In  a  general  way  it  may  be  said  that  here,  as  elsewhere,  such 
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processes  are  to  be  recognized  by  the  local  and  general  symptoms  mentioned  in 
many  places  in  this  book.     (See  e8i)ecially  Diseases  of  Wounds,  Vol.  I.) 

The  skin  of  the  forearm  or  ellx)w  may  be  the  point  of  invasion  of  anthrax, 
of  tetanus,  of  glanders,  of  hydrophobia,  of  syphilis  and  of  other  specific  proc- 
esses, each  of  which  will  give  its  own  characteristic  signs  and  symptoms. 
The  skin  of  the  forearm  in  the  vicinity  of  the  elbow  is  not  infrequently  the 
seat  of  the  tertiary  lesions  of  syphilis,  and  in  this  region  also  there  may  develop 
the  chronic  eczema,  followed  in  certain  cases  by  epithelioma,  which  is  observed 
as  an  occupation  disease  among  paraffin  workers. 

Concerning  inflammation  of  the  olecranon  bursa,  it  may  be  said,  that  the 
bursa  becomes  enlarged,  forming  a  rounded  elastic  swelling  over  the  olecranon, 
and  may  from  time  to  time  he  the  seat  of  a  subacute  inflammation  and  finally 
form  a  hygroma  of  considerable  size,  and  this,  if  infected,  may  give  rise  to  a 
localized  abscess,  or  to  a  spreading  infection,  as  elsewhere  described.  (See  p. 
78,  Vol.  I.)  Thus,  individuals  whose  occupations  necessitate  frequent  slight  in- 
juries of  the  elbow  are  those  most  likely  to  develop  a  bursa  over  the  olecranon. 
They  are  miners,  stonecutters,  mountaineers,  butchers  w^ho  souietimes  push  away 
the  hide  of  an  animal,  in  skinning  it,  with  the  point  of  the  elbow,  and  workers 
in  leather  who  use  the  elbow  for  a  similar  purpose.  The  condition  is  very  com- 
mon in  the  city  of  New  York  in  dispensary  practice  among  laborers  in  various 
occupations. 

Occasionally  the  bursa  is  infected  with  tuberculosis  and  may  require  re- 
moval on  this  account.  It  is  occasionally,  as  already  noted,  the  seat  of  a  gouty 
tophus  which  may  require  removal.  I  have  seen  a  case  of  this  kind  in  which 
the  tumor  over  the  point  of  the  elbow  was  as  large  as  a  small  hen's  egg. 

Two  other  bursfe  are  found  near  the  elbow ;  one  is  regularly  present  between 
the  tendon  of  the  biceps  muscle  and  the  tuberosity  of  the  radius.  From  violent 
muscular  eflForts  it  sometimes  happens  that  this  bursa  becomes  inflamed  or  filled 
with  blood.  It  may  even  be  palpable,  and  under  these  conditions  pronation 
of  the  hand  will  be  painful  or  restricted. 

In  rare  instances  a  small  bursa  exists  tetween  the  tendon  of  the  triceps 
muscle  and  the  tip  of  the  olecranon.  If  inflamed,  it  might  give  rise  to 
symptoms.     Twelve  other  small  burste  occur  inconstantly  about  the  elbow. 

As  stated  elsewhere  in  this  book,  during  the  days  when  venesection  was 
practiced,  frequently  by  more  or  less  ignorant  individuals,  a  vein  at  the  bend 
of  the  ell)ow  was  usually  selected  as  a  source  of  blood.  If  the  knife  or  lancet 
penetrated  the  vein,  it  might  readily,  and  did  in  some  instances,  wound  the 
brachial  artery  at  the  bend  of  the  elbow.  In  some  of  these  cases  an  arterio- 
venous aneurism  was  the  result.  (See  p.  332,  Vol.  I.)  Owing  to  the  proximity 
of  the  median  nerve,  pain  in  its  distribution  has  usually  been  a  marked 
symptom. 

The  vessels  of  the  forearm  and  of  the  hand  have  occasionally  been  the  seat 
of  cirsoid  aneurism.  The  arteries  of  the  limb  are  increased  in  size  and  become 
tortuous.     In  some  cases  the  veins  also  are  involved,  and  in  the  nature  of  the 
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disease  has  probably  been  that  of  a  congenital  angioma.  The  tendency  of  the 
condition  is  to  progress  slowly.  The  symptoms  have  been  disturbances  of  nutri- 
tion and  of  sensation  in  the  limb,  with  the  continuous  danger  present  of  serious 
or  fatal  hemorrhage  from  an  accidental  wound. 

As  has  been  already  related  in  Chapter  VIII,  any  of  the  large  nerve  trunks 
may  be  injured  as  they  pass  the  vicinity  of  the  elbow-joint,  in  incised,  stab, 
contused  and  lacerated  or  gunshot  wounds,  as  well  as  in  cases  of  fracture  and 
dislocation  involving  the  elbow-joint.  Of  the  nerves,  when  injured,  the  ulnar 
is  more  often  involved  than  the  others.  The  symptoms  have  been  sufficiently 
described  in  Chapter  VIII. 

A  word  may  here  be  added  in  regard  to  dislocation  of  the  ulnar  7irrve.  The 
lesions  of  the  nerves  of  the  forearm  obsen-ed  in  some  cases  of  Volkmann's 
ischemic  paralysis  will  be  mentioned  later  in  the  book  under  Injuries  of  the 
Forearm.  Some  two  hundred  or  more  cases  of  dislocation  of  the  ulnar  nerve 
have  been  reported.  The  nerve  is  displaced  forward  as  far  as  the  tip  of  the 
condyle  in  the  majority  of  instances,  very  rarely  entirely  above  the  condyle. 
While  in  some  of  the  cases  the  dislocation  has  followed  severe  injuries,  involv- 
ing fractures  at  or  dislocations  of  the  elbow,  in  others  it  has  followed  blows 
over  the  inner  aspect  of  the  ellx)w,  which  have  not  produced  any  other  serious 
lesion.  One  of  the  features  of  the  injury  is  a  tendency  to  recurrence  after 
the  nerve  has  been  replaced.  In  these,  annoying  symptoms  may  or  may  not  be 
produced,  and  in  the  former  group  only  is  operative  treatment  indicated.  The 
characteristic  symptoms  are  disturbances  of  sensation  referred  to  the  nerve 
itself,  opposite  the  elbow,  and  to  its  distribution  in  the  hand.  The  symptoms 
consist  of  severe  stabbing  pain  felt  in  the  elbow  and  in  the  nerve  distribution 
upon  making  motions  of  flexion  and  extension  at  the  elbow-joint.  In  many  of 
the  cases  these  pains  have  been  caused  by  the  nerve  slipping  back  and  forth  over 
the  edge  of  the  condyle  as  the  motions  were  made.  In  other  cases  the  pain  has 
been  more  continuous,  and  in  these,  U]K)n  inspection,  the  nerve  has  been  found 
in  a  state  of  chronic  inflammation,  thickened,  sometimes  embedded  in  scar  tissue. 
In  addition  to  the  pain,  there  are  subjective  sensations  of  tingling  and  numb- 
ness in  the  ulnar  distribution.  In  most  of  the  cases,  as  elsewhere  stated,  the 
nerv^e  can  be  felt  as  a  tender  cord  passing  across  or  just  above  the  condyle.  An 
ascending  neuritis  and  involvement  of  other  nerves  of  the  brachial  plexus  may 
occur.  From  the  preceding  description  the  diagnosis  of  the  condition  is  entirely 
simple.     (See  also  Neuritis,  Chapter  VITT.) 

Tumors  of  the  nerves  in  the  vicinity  of  the  elbow  have  been  described  in 
the  same  chapter. 

TUMORS  m   THE    VICINITY   OF   THE    ELBOW-JOINT 

All  the  forms  of  benign  and  malignant  new  growths  have  l)een  observed  in 
the  vicinity  of  the  elbow.  They  present  the  same  diagnostic  features  here  as 
elsewhere.    Among  the  benign  forms,  osteoma  and  chondroma  may  occasionally 
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develop,  usually  from  or  near  the  line  of  the  epiphyseal  cartilages.  Other  than 
the  symptoms  produced  by  their  mere  presence,  they  may  cause  pain  by  pressure 
upon  the  nerve  trunks  or  mechanical  interference  with  the  motions  of  the  fore- 
irm.  They  are  to  be  recognized  by  their  firm  attachment  to  the  bone  and  by 
the  history  of  a  slow  growth,  a  hard,  knobby  and  uneven  surface,  and  by  X-ray 
examination.  If  the  tumor  contains  bone,  or  consists  partly  of  bone,  it  will 
cast  a  definite  shadow.  If  it  consists  of  cartilage  merely,  a  faint  shadow  or 
none. 

The  va^ous  forms  of  sarcoma  occasionally  originate  in  the  vicinity  of  the 
elbow-joint  I  have  seen  one  or  two  cases  of  this  kind  in  which  the  diagnosis 
might  have  been  confounded  with  tuberculosis  at  the  first  glance.  They  were 
soft  and  rapidly  growing  infiltrating  forms  of  sarcoma,  w^hich  had  originated 
either  in  the  lower  end  of  the  humerus  or,  in  one  case,  in  the  radius,  and  had  in- 
filtrated the  soft  parts  surrounding  the  elbow,  causing  a  somewhat  fusiform 
swelling,  more  or  less  like  a  tuberculous  arthritis,  with  periarticular  infiltration. 
Many  of  the  signs,  however,  of  tuberculosis  were  absent,  notably  the  pain 
and  stiflFness  of  the  joint.  They  were  treated  by  amputation  of  the  arm. 
Carcinomatay  with  the  exception  of  epitheliomata,  originating  in  the  skin,  are 
obarved  only  as  metastatic  tumors,  usually  in  the  bones,  in  the  presence  of  or 
after  the  removal  of  a  carcinoma  in  some  other  situation.  Here,  as  elsewhere, 
the  first  sign  of  the  new  growth  may  be  a  spontaneous  fracture  of  one  or  other 
of  the  bones. 


CHAPTER   XIII 

INJURIES  OF  THE  FOREARM 

FRACTXJRES   OF   THE   FOREARM 

{See  Preceding  Chapter,) 

INJURIES   OF   THE    NERVES   OF   THE    FOREARM 

(See  Chapter  VIIL) 

THE  SUBCUTANEOUS  INJURIES  OF  THE  SOFT  PARTS  OF  THE  FOREARM 

The  subcutaneous  injuries  of  the  soft  parts  of  tlie  foreann  other  than  the 
nerves  and  the  blood-vessels  present  no  special  diagnostic  difficulties.  Ordi- 
nary contusions  produce  the  same  symptoms  here  as  elsewhere,  and  are  followed 
by  swelling,  more  or  less  pain  and  tenderness,  by  ecchymosis,  and,  in  case  the 
contusion  is  severe,  by  injury  to  the  underlying  muscles  and  possibly  some  loss 
of  function  in  the  motions  of  the  fingers  as  a  consequence.  Such  accidents, 
however,  not  complicated  by  an  open  wound  or  by  a  fracture,  are  extremely  rare. 
There  is,  however,  one  type  of  subcutaneous  injury  of  the  soft  parts  of  the  fore- 
arm of  rather  frequent  occurrence  and  of  a  very  serious  character.  I  refer  to 
Volkmann's  ischemic  paralysis. 

Volkmann*8  Ischemic  Paralysis. — When  plaster-of-Paris  or  other  bandages 
are  too  tightly  applied  to  a  fractured  limb  and  constrict  it  so  that  the  blood 
circulation  is  entirely  shut  off,  the  limb  becomes  gangrenous.  The  signs  and 
symptoms  of  such  gangrene  have  already  been  sufficiently  described  in  Vol.  I. 
(See  Gangrene.)  If  the  constriction  is  not  so  severe  as  to  stop  the  circulation 
in  the  limb  completely,  actual  gangrene  may  not  follow,  but  the  blood  supply 
of  the  muscles  may  he  so  far  diminished  as  to  produce  a  profound  disturbance  of 
nutrition.  This  affects  all  the  soft  parts,  but  especially  the  muscles.  As  a 
result,  the  muscle  fibers  degenerate  so  that  their  function  is  partly,  or  some- 
times totally,  abolished.  The  condition  was  first  described  by  Volkmann  in 
1880.  Since  that  time  a  large  number  of  such  observations  have  been  made, 
though,  owing  to  the  fact  that  the  occurrence  may  reflect  upon  the  skill  of  the 
surgeon,  comparatively  few  of  these  cases  are  reported.  The  accident  happens 
most  often  in  cases  of  fracture  of  the  bones  of  the  forearm  or  of  the  lower  part 
of  the  humerus,  much  more  rarely  in  fractures  of  the  leg.  The  lesion  is  ap- 
parently, as  stated  in  Vol.  T,  a  true  rigor  mortis  of  the  muscle  fibers,  followed 
by  hyaline  degeneration  and  replacement  of  the  muscle  by  fibrous  tissue.  Such 
314 
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degeneration  may  be  complete  or  partial,  and  may  involve  some  or  all  of  the 
mn^les  of  the  limb.    In  the  case  of  the  forearm,  the  flexor  muscles  are  usually 
involved  to  a  greater  extent  than  the  extensors.     The  pathological  changes  in 
the  muscle  are  due  to  a  great  extent  to  compression  of  the  vessels  and  conse- 
quent impairment  of  blood  supply.     The  occurrence  of  the  condition  is  doubt- 
less favored  by  injury  of  the  blood-vessels,  associated  with  the  fracture  itself, 
and  by  the  formation  of  extensive  hematomata  around  the  seat  of  fracture. 
The  lesion  has  been  observed  in  cases  in  which  no  constricting  dressing  was  ap- 
plied, but  doubtless  in  the  majority  of  instances  the  surgeon  having  applied 
the  dressings  soon  after  the  injury,  rapid  and  excessive  swelling  takes  place, 
so  that  a  dressing  which,  when  first  applied,  was  not  too  tight,  very  soon  be- 
comes so.     The  duration  of  the  constriction  does  not  need  to  be  very  long  to 
produce  degeneration  of  the  muscles ;  from  a  few  hours  to  a  day  is  quite  suffi- 
cent,  depending,  of  course,  upon  the  degree  of  constriction.     In  a  certain  pro- 
portion of  the  tases  the  destruction  of  the  muscles  is  complicated  by  disturbance 
in  the  nutrition  of  the  nerve  trunks^  caused  usually  by  pressure  or  by  subsequent 
involvement  in  scar  tissue.    In  some  of  the  cases  the  symptoms  of  nervous  dis- 
turbance are  very  marked  indeed,  so  that  not  only  the  muscles  of  the  forearm, 
but  also  the  small  muscles  of  the  hand  supplied  by  the  ulnar  and  median  nerves 
sbow  the  electrical  reaction  of  degeneration.     That  the  injury  of  the  nerve 
trunks  is  an  essential  or  even  a  highly  important  part  of  the  lesion  in  the 
majority  of  instances,  seems  to  me  rather  doubtful.     In  some,  however,  the  in- 
juries of  the  nerves  and  their  involvement  in  scar  tissue  during  the  healing 
process  appears  to  have  been  important,  since  operative  interference  and  dis- 
section of  the  nerve  trunks,   placing  them  in  the  subcutaneous  tissues,  thus 
freeing  them  from  the  surrounding  scars,  has  been  followed  by  improvement  in 
a  number  of  instances.     (See  "Nerve  Involvement  in  the  Ischemic  Paralysis 
and  Contracture  of  Volkmann,"  by  John  Jenks  Thomas,  of  Boston,  Annals  of 
Surgery y  March,  1909,  for  bibliography  to  date.) 

Symptoms. — As  stated,  the  patients  are  usually  children  who  are  suffering 
from  a  fracture  of  the  bones  of  the  forearm  or  of  the  humerus.  Soon  after  the 
application  of  the  dressing  the  child  will  complain  of  severe  pain  in  the  limb, 
and  yet,  as  was  stated  when  speaking  of  fractures  of  the  forearm,  such  is  not  al- 
ways the  case.  Pain  there  may  be,  but  the  patient  will  not  always  complain  of  it, 
or  not  complain  of  it  sufficiently  to  attract  the  attention  of  nurses,  or  even  of  a 
nonobeervant  or  careless  attending  surgeon.  If  the  dressings  are  not  removed, 
the  patient,  as  a  rule,  will  continue  to  complain  of  pain,  and  by  the  following 
day,  or  even  in  a  shorter  time,  the  destruction  of  the  muscles  may  be  complete. 
In  the  meantime  the  fingers  have  usually  become  cold,  sometimes  blue,  some- 
times pale.  If  the  splint  is  removed  at  the  end  of,  say,  twenty-four  hours, 
areas  of  superficial  necrosis  will  usually  be  discovered  upon  the  skin  where  the 
p-eatest  pressure  has  l)een  exerted  by  tlie  dressings.  The  hand  will  have  already 
assumed  a  clawlike  appearance  and  will  be  in  a  position  of  marked  or  partial 
flexion.     Extension  of  the  fingers,  either  passive  or  active,  will  be  found  ira- 
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possible.  The  flexor  muscles  of  the  forearm  are  permanently  shortened.  The 
skin  bears  the  ischemia  better  than  the  muscles.  In  other  cases  the  symptoms 
of  disturbance  in  the  peripheral  circulation  of  the  fingers  will  be  more  marked. 
Soon  after  the  dressings  have  been  applied,  the  fingers  will  become  swollen  and 
blue.  After  twenty-four  hours  have  elapsed  they  may  show  evidences  of  vesi- 
cation. In  a  few  cases  actual  gangrene  of  the  limb  will  occur,  and  that  when 
the  subjective  symptoms  have  not  been  severe. 

The  degree  of  contracture  of  the  flexor  muscles  varies  in  different  cases. 
In  the  most  severe  the  fingers  will  be  strongly  and  immovably  flexed  into  the 
palm.  In  others  they  will  be  only  moderately  flexed,  and  passive  extension 
will  be  possible.  Upon  letting  go  the  fingers,  however,  they  at  once  return  to 
the  position  of  flexion.  Accompanying  the  changes  in  the  muscles,  there  may 
be  developed,  either  at  once  or  in  the  course  of  days,  symptoms  of  injury  to  the 
ulnar  or  median  nerves,  or  both,  evidenced  by  the  signs  and  symptoms  already 
described  in  Chapter  VIII,  when  speaking  of  Injuries  of  Nerves  of  tlie  Upper 
Extremity — i.  e.,  there  will  be  loss  of  sensation  in  characteristic  areas,  together 
with  disturbances  of  the  nutrition  of  the  hand  and  fingers,  glossy  skin,  and 
changes  in  the  nails.  The  fingers  will  become  shiny,  shriveled  and  pointed,  and 
trophic  ulcers  will  develop  from  slight  mechanical  and  thermal  insults. 

Diagnosis. — Unfortunately,  as  may  be  understood  from  what  has  been  said, 
the  diagnosis  of  the  condition,  if  I  may  use  a  clumsy  witticism,  should  be  made 
before  the  condition  exists.  The  contractures  are  only  too  easily  recognized 
when  once  developed,  and  at  this  time  remedial  measures  are  of  very  little 
benefit.     The  fingers  remain  flexed,  the  forearm  undergoes  a  rapid  atrophy. 

The  subsequent  treatment  of  ischemic  contracture  is  rewarded,  when  con- 
scientiously carried  out,  by  more  or  less  marked  improvement.  The  amount 
of  such  improvement  depends  upon  the  extent  of  the  original  muscle  and  nerve 
destruction  on  the  one  hand,  and  upon  the  intelligence  and  perseverance  with 
which  the  treatment  is  conducted  on  the  other.  It  consists  of  massage,  the 
maintenance  of  the  best  obtainable  position  by  continuous  or  intermittent  trac- 
tion upon  the  affected  muscles.  I  have  seen  several  cases  in  which  the  flexed 
fingers  were  straightened  under  general  anesthesia;  no  marked  improvement 
followed.  The  affected  muscles  should  be  encouraged  to  contract  by  the  daily 
use  of  electricity,  and  both  active  and  passive  motions  of  the  joints  of  the  fingers 
and  of  the  wrist  should  be  practiced  with  patience  and  perseverance.  The  end 
result  will,  however,  dejx?nd  largely  not  only  upon  the  activity  of  the  treatment, 
but  also  upon  the  extent  of  the  original  damage.  Improvement  is  reported  by 
Robert  Jones  and  Taylor  by  prolonged  splinting,  first  of  the  distal,  then  of  the 
proximal  phalanges,  and  finally  of  the  wrist. 

OPEN   WOUNDS    OF   THE    SOFT   PARTS    OF   THE   FOREARM 

The  structures  which  may  be  wounded  in  the  forearm,  other  than  the  bones, 
are  the  muscles  and  tendons,  the  blood-vessels  and  the  nerves.     In  no  part  of 
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the  body  does  the  intelligent  and  successful  treatment  of  wounds  require  a  more 
accurate  knowledge  of  normal  anatomy  than  is  the  case  with  the  forearm,  wrist 
and  handy  nor  can  such  knowledge  be  properly  acquired  in  any  way  other  than 
by  careful  and  repeated,  intelligently  made  dissections  of  the  cadaver.  In  no 
part  of  the  body,  moreover,  are  serious  pyogenic  infections  followed  by  more 
distressing  results  than  in  this  region.  Purulent  inflammations  of  the  inter- 
muscular planes  and  of  the  tendon  sheaths  of  the  forearm  are  followed  by  crip- 
pling deformities  in  many  cases.  Muscles  and  tendons  which  have  been  thus 
invaded  are  often  rendered  either  wholly  or  partly  useless.  The  importance 
of  search  for  the  symptoms  of  nerve  injury  in  wounds  of  the  forearm  has 
already  been  sufficiently  dwelt  upon  in  Chapter  VIII.  In  treating  wounds  in 
this  region  the  strictest  attention  should  be  paid  to  aseptic  technic,  and  the 
most  careful  search  made  for  all  divided  tendons,  muscles,  and  nerves.  When 
the  tendons  of  the  forearm  are  divided  near  their  insertions,  whether  at  the 
wrist  or  in  the  fingers,  they  retract,  often  deeply,  and  rather  than  leave  such 
tendons  unsutured,  the  surgeon  is  entirely  justified  in  extending  the  original 
wound  up  and  do^vn  the  limb,  no  matter  to  what  extent,  until  all  the  divided 
structures  have  been  identified  and  united.  This  obtains  not  only  of  tendons, 
but  more  especially  also  of  nerve  trunks,  and  no  amount  of  pain  should  be 
?|are<l  in  recent  woimds  to  identify  and  unite  them  suitably  by  sutures,  since, 
as  was  pointed  out  in  Chapter  VIII,  the  prognosis  for  ultimate  return  of  func- 
tion is  far  better  when  such  union  is  made  at  once,  rather  than  at  a  later  period. 

A  device  sometimes  useful  when  divided  tendons  near  the  wrist  have  re- 
tracted deeply  into  the  forearm,  is  to  aj)])ly  from  al)ove  the  elbow  downward 
an  elastic  bandage  as  far  as  the  wound.  By  this  means  the  tendons  may  be 
made  to  descend  and  often  to  protrude  in  the  wound,  so  that  they  are  readily 
act'cssible.  The  distal  extremities  of  divided  tendons,  if  they  be  flexors  which 
have  retracted  into  their  sheaths,  may  sometimes  \ye  brought  to  view  by  flexion 
of  the  fingers.  If  this  does  not  succeed,  the  orifice  of  the  sheath  should  be 
sought  for,  and  the  tendon  may  then  be  fished  for  with  a  slender  mouse-toothed 
forceps,  a  Kocher's  artery  forceps,  or  a  small  sharp  hook.  The  extensor  ten- 
dons are  usually  easier  to  find  than  the  flexors.  The  search  for  the  ends  of 
divided  nerves  is  to  be  guided  by  a  knowledge  of  normal  anatomy. 

Division  of  the  radial  or  ulnar  arteries  is  attended  by  sharp  hemorrhage, 
which,  if  uncontrolled,  may  be  fatal.  The  diagnosis  of  these  injuries  is  not 
difficult.  The  source  of  bleeding  indicates  the  position  of  the  artery,  both  ends 
of  which  should  be  tied  in  the  wound.  Ligation  of  the  brachial  in  continuity 
above  the  wound  is  neither  necessary  nor  desirable. 

Contused  and  Lacerated  Wounds  of  the  Forearm. — C^ontused  and  lacerated 
woimds  may  be  of  any  degree  of  severity.  The  more  serious  accidents  of  this 
character  are  often  attended  by  loss  of  substance  in  the  skin  or  in  the  deeper 
structures,  and  by  extensive  scarring  and  greater  or  less  disability.  Such 
wounds  are  also  dangerous  on  account  of  infection,  not  only  with  pyogenic  mi- 
crobes, but  also  with  tetanus,  the  bacillus  of  malignant  edema,  Bacillus  aerogenes 
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capsulatus,  and  other  virulent  forms.  For  the  diagnosis  of  these  conditions  see 
Diseases  of  Wounds,  Vol.  I. 

In  manufacturing  districts  many  of  these  injuries  are  caused  by  machinery 
accidents  and  are  associated  with  fractures,  often  comminuted,  of  the  bones  of 
the  forearm,  and  very  extensive  laceration  of  the  soft  parts.  As  stated  in 
Chapter  X,  so  long  as  the  wound  can  be  kept  reasonably  clean  and  general 
sepsis  avoided,  great  conservatism  should  be  practiced.  Convalescence  in  these 
cases  is  often  delayed  by  necrosis  of  portions  of  bone,  and  sometimes  by  failure 
of  union. 

Ounshot  Wounds  of  the  Forearm. — Gunshot  wounds  of  the  forearm  possess 
no  special  characters  not  already  described  under  Gunshot  Wounds,  except 
that  fractures  of  the  radius  and  ulna  with  loss  of  substance  and  delayed  union, 
or  failure  of  union,  are  not  very  infrequent 
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CHAPTER    XIV 
DISEASES  AND  TUMORS  OF  THE  FOREARM 

Acute  pyogenic  infections  of  the  deeper  soft  parts  of  the  forearm  are  very 
frequent,  but  since  these  processes  more  often  originate  in  the  hand  than  in  the 
forearm  itself,  the  description  of  them  will  be  given  in  chapter  XVI,  Diseases 
and  Tumors  of  the  Wrist  and  Hand. 

DISEASES   Am)   TTTMORS    OF   THE   TENDONS 

Tenoiynovitis  Crepitans,  Tendovaginitis  Sicca. — This  is  an  acute  inflamma- 
tion of  the  tendon  sheaths  accompanied  by  a  fibrinous  exudate  within  the 
sheaths.  The  inflammation  is  usually  caused  by  prolonged  and  unwonted 
muscular  efforts  of  the  hand  and  wrist.  It,  in  my  experience,  has  been  fairly 
common  among  blacksmiths  and  washerwomen.  It  is  also  said  to  occur  fre- 
qnentlv  among  drummers — i.  e.,  those  who  are  learning  to  beat  a  snare  drum. 
Tl)e  extensor  tendons  are  usually  affected,  notably  the  extensors  of  the  wrist 
and  tlminb. 

Tlie  symptoms  of  the  inflammation  are  pain  on  moving  the  affected  tendons 
2nd  a  palpable  and  sometimes  audible  creaking  as  the  tendons  rub  against  their 
^)ughened  sheaths.     The  diagnosis  is  thus  very  readily  made.     The  patient 
ft'mes  complaining  that  the  wrist  and  forearm  are  weak  and  painful  and  that 
<lie  onset  of  the  condition   has  followed   some   hard   or   unaccustomed   hand 
'^ort    Upon  placing  the  palm  of  the  hand  over  the  affected  tendons  and  request- 
ing the  patient  to  move  his  fingers,  thumb,  and  wrist,  the  characteristic  creaking 
^s  at  once  evident  on  palpation.     By  a])plying  a  stethoscope  upon  the  back  of 
the  forearm  the  creaking  can  be  heard.     The  condition  readily  subsides  imder 
i^t  and  pressure.    The  hand  and  forearm  may  be  placed  upon  a  padded  palmar 
Rplint  for  a  few  days  and  a  piece  of  gauze  or  cotton  may  be  bandaged  firmly 
along  the  line  of  the  tendons.     Following  severe  sprains  and  contusions  of  the 
Warm,  a  more  severe  type  of  tenosynovitis  may  occur  such  that  in  some  cases 
adhesions  form  between  the  tendons  and   their  sheaths.      In  neglected  cases 
«^^ch  adhesions  may  become  so  firm  that  ])rol()nged  passive  and  active  motions 
^^ay  he  necessary,  or  even,  in  some  cases,  forcible  passive  motion  under  an 
anesthetic  will  be  required  to  liberate  the  tendons. 

^norrheal  Tenosynovitis. — ^The  tendons  of  the  forearm  and  hand,  as  well 
*^  those  about  the  ankle-joint,  are  occasionally  the  seat  of  a  gonorrheal  teno- 
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synovitis.  This  lesion  may  occur  alone  or  be  associated  with  gonorrheal  in- 
flammation of  the  wrist  or  of  other  joints.  Following  a  recent  or  even  fairly 
remote  g(morrheii!  infection,  swelling  and  edema,  .sometimes  with  marked  redwe.sa 
of  tlie  skin,  apjK^ars  at  tlie  site  of  the  intlanied  temkm  sheaths.  Motion,  lK>th 
artive  and  pas^sivej  iKromes  painfnl,  ditfieiilt,  <ir  impossihle.  The  disease  shows 
a  st I'onrr  tcmlonev  to  jiersist  in  spite  of  trciitment. 

Syphilitic  TenosynovitiSi^^Sypliilitic  tem^synovitis  of  a  seron.ci  ty|ie  may 
fxrnr  in  early  syphilis.  Thert^  will  l>e  the  liistory  of  a  recently  H*M]nired  .syphilis, 
(here  will  l>e  pain  on  motifiu,  Hwt^llino;  and  tenderness  over  tlie  atfin^ted  tendons, 
A  gnmmiitona  inilamniution  of  tlie  tendon  sheatlhH  is  ol>serveJ  as  a  rare  eondi- 
ticm,  Tlie  intiltratirm  ahont  the  tendons  nsnally  snhsides  rapidly  nptm  the 
adininistratiun  of  io(!id  of  potassium. 

Tuberculous  Tenosynovitis, — The  sheaths  of  the  flexor  and  extensor  tendons 
of  the  wrist  and  hand  are  a  favorite  site  for  this  form  of  tenosynovitis.     The 


Fm.  145. — ^Titherculoits  M  KNo^vNovtri!*  of  the  Wrist,  op  mr.  Chronic  NnsrAsKjirwn  Tvte.  A 
teueupful  of  rice  bocliew  wii«  rt-nuived  at  opt^rfttion.  (KiriclriPHH  of  Dr.  F.  G,  Ik*ck;,  of  New  Haven, 
Conn.) 

disease  may  lie  primary  in  the  tendon  s^lieaths^  or  the  infeetion  may  Itc  due  to 
an  extensifin  frum  tnliereidosis  of  the  wriat-joint,  or  of  the  hones  of  the  f(»rearm 
and  hand.  Fnr  the  gronpinii:  and  pathology  of  the  conditittn  see  VoL  1,  page 
ir>ti.  It  is  to  he  home  in  mind  \v\nm  operating  njion  tliese  cases  that  not 
infreqnently  the  primary  lesitm  is  in  a  hone,  and  that  in  order  to  cnre  the  condi- 
tion it  will  l>e  necessary  to  find  and  remove  anch  a  focns.  The  physical  signs 
of  the  condition  will  vary  according  to  the  tyyje  of  the  disease.  The  history  ia 
that  of  a  slowly  progressive  loss  of  jiower  involving  certain  motions  of  the  hand 
and  wrist.  In  the  form  attended  hy  a  sero7iS  exudate^  a  generalized,  or,  more 
frequently^  several  eircnmscrihed  swellings  will  he  formed  along  the  lines  of 
the  atfected  tendons.  If  mnch  serous  exiulate  is  present,  there  will  Ix*  fltictna- 
tion.     The  affection  is  not  notahly  painful.     Marked   tenderness   is  UduaU] 
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a\)sent.    In  the  form  characterized  by  the  production  of  ince  bodies^  the  peculiar 
soft  crepitation  produced,  as  these  bodies  are  squeezed  from  one  dilated  portion 
of  the  sac  through  a  narrower  opening  to  another  part,  will  render  the  diagnosis 
very  simple.     The  flexor  tendons  are  more  often  involved  than  the  extensors, 
and  in  the  former  cases  a  swelling  is  formed  above  and  another  below  the 
annular  ligament  of  the  wrist-joint.     By  pressure  alternately  upon  these  tu- 
mors, the  rice  bodies  may  often  be  felt  to  slip  back  and  forth  from  the  forearm 
to  the  palm.     Fig.  145  is  a  characteristic  picture  of  the  condition  when  far 
advanced. 

In  the  fungus  variety  a  boggy  swelling  will  be  formed,  and  later,  if  casea- 
tion and  softening  take  place,  one  may  find  a  characteristic  tuberculous  sinus 
communicating  with  the  tendon  sheaths.  This  form  is  often  associated  with 
tuberculosis  of  the  wrist-joint  and  of  the  lungs,  and  is  a  serious  and  often  quite 
desperate  condition.  The  treatment  of  all  the  forms  is  the  same.  It  consists 
in  the  operative  removal  of  the  tuberculous  granulation  tissue  by  a  painstaking, 
careful  dissection.  In  bad  cases  it  may  be  necessary  to  remove  some  of  the 
tendons.  If  the  condition  complicates  tuberculosis  of  the  wrist,  or  of  the  bones 
of  the  foreann,  or  both,  the  diseased  bone  must  be  removed.  Operative  cure, 
even  in  veiy  bad  cases,  is  possible. 

Xaptura  of  Tendons. — In  cases  of  disease  of  tendons  of  any  kind,  whether 
pvogmic  oar  tuberculous,  in  tabes,  syringomyelia,  more  rarely  in  conditions  of 
health,  tendona  may  be  ruptured  by  muscular  action.  The  only  tendon  of  the 
forearm  at  all  likely  to  be  ruptured  in  this  way  is  the  extensor  longus  poUicis. 
The  conditMm  bas  been  called  "  drummer's  paralysis."  The  diagnosis  is  quite 
simple;  ezteooaion  of  the  thumb  is  impossible,  and  the  outlines  of  the  so-called 
''anatomic  anuflFbox^' — ^tabatiere  anatomique — are  abolished. 

In  caaea  of  avulsion  of  a  finger  the  tendons  are  usually  torn  away  from 
the  mnsclea.  This  injury  will  be  spoken  of  again  under  Wounds  of  the 
Hand. 

As  a  great  rarity  may  be  mentioned  dislocation  of  tendons  of  the  hand ;  thus, 
in  the  Deutsche  Zeitschrift  fur  Chirurgie^  January,  1092,  Haberern  reported 
a  tlislocation  of  the  extensor  tendon  of  the  index  finger.  In  this  case  the 
extension  of  the  finger  was  imperfect  and  the  index  finger  deviated  toward  the 
ulnar  side.  The  displaced  tendon  could  be  readily  felt.  The  injury  occurred 
from  a  fall  upon  the  outstretched  palm. 

Tumors  of  Tendons. — The  various  forms  of  connective  tissue  tumor  may 
develop  in  the  tendon  sheaths  of  the  wrist.  Such  tumors  are,  however,  rare. 
Sarcomata  have  been  observed  as  well  as  other  forms,  the  most  common  being 
liyoma  of  the  tendon  sheaths.  I  have  seen  a  few  lipoma ta  connected  with  the 
muscles  and  tendons  of  the  leg  and  one  or  two  in  other  situations.  They  oc- 
curred in  little  children,  and  from  the  history  appeared  to  have  been  of  con- 
genital origin. 

Lipoma  arborescens  of  the  tendon  sheaths  of  the  forearm  has  occasionally 
W  ob3er\'ed.     The  growths  tend  to  spread  up  and  down  the  length  of  the 
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tendon,  or  a  more  or  less  massive  tumor  may  develop  in  the  palm  and  thence 
spread  by  prolongation,  following  the  tendon  sheaths  into  the  forearm.  The 
diagnosis  of  this  last  form  of  growth  would  scarcely  be  made  before  the  tumor 
was  exposed  by  incision,  since  a  chronic  tuberculosis  of  the  tendon  sheaths, 
with  the  production  of  much  tuberculous  granulation  tissue,  would  almost 
exactly  simulate  the  condition. 

Of  the  diagnosis  of  the  sarcomata  it  may  be  said  that  their  histories  in  this 
situation  do  not  differ  from  those  of  similar  new  growths  elsewhere.  After 
the  tumor  has  reached  a  certain  size  and  has  infiltrated  the  muscles  and  sur- 
rounding parts,  it  is  improbable  that  its  exact  origin  could  be  fixed. 

DISEASES   Am)   TTTMORS    OF   THE    BONES 

Acute  Suppurative  Osteomyelitis  of  the  Bones  of  the  Forearm. — The  bones  of 
the  forearm  are  among  the  less  frequent  localizations  of  suppurative  osteomyelitis 
of  the  shafts  of  the  long  bones.  In  the  clinic  of  v.  Bnms,  among  470  cases 
of  acute  osteomyelitis  3.4  per  cent  involved  the  ulna  and  5.1  per  cent  the 
radius.  The  general  and  local  signs  and  symptoms  of  the  disease  do  not  vary 
in  the  forearm  from  those  observed  in  other  situations.  (See  Chapter  V,  Vol. 
I,  page  179  et  seq,)  There  will  be,  together  with  the  signs  of  general  sepsis, 
severe  pain  in  the  affected  segment  of  the  limb,  loss  of  function,  tenderness,  most 
extreme  over  the  center  of  the  focus  in  the  bone,  swelling  of  the  limb  from 
venous  obstruction,  and,  if  the  patient  survive  and  the  periosteum  is  lifted  from 
the  shaft  and  perforated,  the  formation  of  a  diffuse  suppurative  process  in  the 
soft  parts  of  the  limb.  If  the  lower  end  of  the  humerus  is  the  seat  of  the 
disease,  or  the  upper  ends  of  the  radius  and  ulna,  the  elbow-joint  often  becomes 
secondarily  involved  in  the  suppurative  process.  If  the  lower  ends  of  the  shafts 
are  affected,  the  wrist-joint  may  be  involved.  The  amount  of  bone  destruction, 
assuming  that  the  patient  survives,  will  de]x»nd  upon  the  extent  of  the  infection 
of  the  medulla  and  also  ui)on  the  promptness  and  thoroughness  of  the  ojierative 
treatment.  The  separation  of  the  sequestra  takes  place  here,  as  elsewhere,  after 
a  somewhat  variable  period,  but  more  rapidly  than  in  some  of  the  larger  bones, 
like  the  femur  and  the  tibia.  At  the  end  of  from  two  and  a  half  to  three  months 
an  X-ray  picture,  properly  taken,  will  usually  show  that  the  sequestrum  is  in 
condition  for  removal.  In  operating  upon  the  ulna  for  the  removal  of  sequestra, 
the  bone  being  throughout  so  much  of  its  extent  sul)cutaneous,  the  operative 
procedures  are  simjJe.  Such,  however,  is  not  the  case  with  the  radius.  It  is 
crossed  by  so  many  important  tendons  that  its  exposure  without  undue  trauma- 
tism to  other  structures  must  be  made  with  care.  The  shaft  of  the  bone  may 
be  approaclied  below  the  middle  of  the  foreanu  in  the  space  l)otween  the  tendon 
of  the  supinator  longus  and  the  extensor  carpi  radialis.  At  the  lower  end  of 
the  radius  it  is  necessary,  in  exposing  the  bone,  to  avoid  wounding  the  extensors 
of  the  thumb  with  the  exce])tion  of  the  extensor  lonijus  ])ollicis,  which  lies  more 
to  the  ulnar  side.     In  the  treatment  of  tliose  cases  of  osteomvelitis  of  the  radius 


ut^,   tuberculous   foci   are   more 
jt  to  fonu  in  or  neiir  the  epipliy- 
-al  ends,  rather  tlian  in  the  midst 
'  f  tlie  shafts.    Such  invasion  of  the 
aiuifts,  however,  does  occur,  usually 
t«  a  more  or  less  sharply  eircuui- 
Bcrihed  process  eliariifterized  hy  tlie 
history    of    tuherculosi.s    of    hone. 
The  patients  are  usually  chihlren. 
The  pPopre«s  of  the  disease  is  rather 
bIuw*    The  diagnosis  is  to  he  made 
signs  and  symptonis  eom- 
tnberculosia  of  hone.     (See 
Y»L  I,  page  164  et  sv(f)    Fig.  146 
in  die  text  shows  a  tuberculous  fo- 
<ni^  in  the  ulna  of  a  child   witli 
Rouble  bony  destruetion*     It  ilhis- 
trates  the  clearness  with  which  the 
^liaeno^is   can   he  made   in   siii>t^r- 
ficially  placed  hooes  as  well  a?^  the 
softening   and   consequent  deform- 
ity produced  in  the  bmies  by  the 
Btraction  of  tlie   muscles.      Tlie 
came    under   my    observation 
«otDe  years  ago.     The  X-ray  pic- 
tiin)  waa  taken  by  nie  with  a  tnlje 
^  Terr  low  resistance  in  order  to 

<lifferentiate  to  the  greatest  advantage  the  structures  of  t!ie  lijnh,  very  easily 
etratr-d  hv  the  rayi^  in  the  <^hild. 

Syphilitic  Ofitcomyelitis  and  Periostitis  of  the  Bones  of  the  Forearm, — The 
^Jius  and  ulna  are  rather  frtHjuent  seats  of  syphilitic  inflammation.  In  some 
^!SiiC9  the  process  is  a  priKluetive  oue^  which  iHr^^iius  in  the  ixn'iosteum  and  is 
WWe<l  by  tliickening  of  the  affected  Imue  and  more  or  less  marked  deformity. 
An  early  stage  of  this  process  is  well  shown  in  Fig.  42,  {mge  11)0,  Vol.  L  The 
Airacteristie  bone  pains  of  syphilli^  arc  |ircseiit.     In  some  cases  the  enlarge- 


14fi. ^TtTDKIU'T 

IN    A    ('l!lLI>. 


1 


324  DISEASES   AND  TUMORS   OF  THE  FOREARM 

ment  of  the  bone  may  be  very  great  There  will  be  a  history  of  syphilis,  the 
gradual  formation  of  a  more  or  less  spindle-shaped  enlargement  of  the  shaft  of 
the  bone,  moderate  tenderness  merely,  but  marked  pain  at  night.  In  cases  of 
doubtful  diagnosis  it  may  be  said  that  if  the  disease  is  seen  during  its  early 
stages  the  use  of  mercury  and  iodid  of  potassium  will  cause  an  improvement  so 
rapid  as  to  render  the  diagnosis  of  syphilis  quite  certain.  An  acute  inflam- 
matory process  can  usually  be  excluded,  from  the  normal  appearance  of  the  skin 
overlying  the  enlarged  bone.  Syphilitic  gummatous  osteitis  of  the  radius  and 
ulna  may  go  on  to  softening,  the  formation  of  sinuses  and  gummatous  ulcers. 
(See  pages  190  and  191,  Vol.  T.) 

Among  mother-of-pearl  workers  an  osteoperiostitis  of  the  epiphyseal  ends 
of  the  radius  and  ulna  is  sometimes  observed.  The  disease  is  attended  by  en- 
largements, notably  of  the  lower  end  of  the  radius,  suggesting  the  appearance 
seen  in  rachitic  infants.  The  chief  symptom  complained  of  is  pain.  The 
enlargement  of  bone  is  usually  only  moderate. 

Tumors  of  the  Badins  and  TTlna^ — While  the  ordinary  forms  of  benign  new 
growth  peculiar  to  bone,  osteoma  and  chondroma,  may  develop  in  the  bones  of 
the  forearm,  much  the  most  interesting  tumors  of  these  bones  are  the  sarcomata. 
The  sarcomata  of  the  radius  and  ulna,  as  is  observed  of  these  new  growths 
in  other  long  bones,  may  originate  in  the  periosteum  or  in  the  cancellous  tissue 
or  medulla.  The  periosteal  sarcomata  are  often  of  the  spindle-celled  type. 
Those  originating  in  the  medulla  of  the  bones  are  often  giant-celled  sarcomata, 
and  in  certain  cases  are  not  of  very  great  malignancy.  The  majority  of  these 
new  growths  are  best  treated  by  amputation  of  the  extremity.  If,  however, 
the  tumor  is  more  or  less  circumscribed  when  seen,  it  is  possible  in  certain 
cases  to  obtain  a  cure  by  resection  of  the  portion  of  bone  affected ;  a  rather  risky 
procedure,  nevertheless. 

SOME  DATA  m  REGARD  TO  THE  EPIPHYSES  OF  THE  LONG  BONES 

The  time  of  the  appearance  and  the  dates  of  union  of  the  epiphyses  of  the 
long  bones  of  the  skeleton  to  their  shafts  are  always  matters  of  great  interest, 
both  in  injuries  and  in  diseases  of  the  bones.  The  author  has  seen  fit  to  add 
a  short  addendum  to  this  chapter  containing  some  of  the  data  relating  to  this 
topic.  The  study  of  the  bones  by  means  of  X-ray  pictures  has,  during  the  past 
years,  thrown  a  good  deal  of  new  light  on  this  subject.  The  most  careful  and 
thorough  work  on  this  topic  has  been  done  by  John  Poland  in  his  book  entitled 
"Traumatic  Separation  of  the  Epiphyses,"  1898,  although  there  have  been 
other  distinguished  workers  in  the  same  field.  The  data  here  presented  are 
derived  from  the  results  of  Poland's  studies.  The  diagi-ams  in  relation  to  the 
same  matter  are  from  Merkel  {''  Handbuch  der  topograph isehen  Anatomie," 
Fr.  Merkel,  vol.  iii.  Part  III,  1906.) 


K 147.— DinrELOPinENT  or  the  Bones  of  the  Upper  Extremity.  *  Indicates  the  appearance  of  a 
»nt«r  of  oadfication.  f  Union  of  an  epiphysis.  F.  W,  Fetal  week.  Part.  Time  of  birth.  F.  M. 
Fetal  month.    J.  Year  of  life.     (After  Merkel.) 
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THE    DATE    OF    THE    APPEARANCE    OF    OSSIFICATION    IN    THE    CHIEF    EPIPHYSES    OF 

THE   LONG   BONES.       (POL^VND.) 


At  birth | 


Lower  end  of  femur. 

Upper  end  of  tibia. 

..  (  Upper  end  of  femur. 

At  one  year i  ^r  -i     ^  i 

(  Upper  end  of  humerus. 

.  .  J  1    1^  (  Lower  end  of  tibia. 

At  one  and  one  half  years {  r  j     ^i 

'^  I  Lower  end  of  humerus. 

.  ^  ^  (  Ijower  end  of  radius. 

At  two  years {  ^  j    x  ^i.  i 

•^  (  Lower  end  of  fibula, 

(  Great  trochanter  of  femur. 

^         (  Great  tuberosity  of  humerus. 

(  Upper  end  of  ulna. 

^         I  Upper  end  of  fibula. 

From  five  to  six  years Upper  end  of  radius. 

jower  end  of  ulna. 

Lesser  trochanter  of  femur. 


At  eight  years \  ^^^ 


Separation  of  the  epiphyses  of  the  long  lx)nc8  occurs,  according  to  Poland's 
investigations,  in  the  following  order  of  frequency : 

1.  The  upper  epiphysis  of  the  humerus. 

2.  The  lower  epiphysis  of  the  femur. 

3.  The  lower  epiphysis  of  the  radius. 

4.  The  lower  epiphysis  of  the  humerus. 

5.  The  lower  epiphysis  of  the  tibia. 

6.  The  upper  epiphysis  of  the  tibia. 

The  Tipper  Epiphysis  of  the  Humerus. — The  upper  end  of  the  humerus  shows 
three  centers  of  ossification.  The  center  for  the  head  apj^ears  at  the  end  of  two 
years;  the  center  for  the  greater  tuberosity  in  three  years;  the  center  for  the 
lesser  tuberosity  in  four  years.  These  three  centers  unite  to  form  the  upper 
epiphysis  of  the  bone  and  are  joined  to  the  shaft,  or  diaphysis,  at  the  twentieth 
year,  as  a  rule,  though  the  union  may  be  delayed  four  years  longer. 

The  Lower  Epiphysis  of  the  Femur. — ^The  lower  epiphysis  of  the  femur  is 
present  at  birth.  It  shows  a  well-advanced  degree  of  ossification  at  the  end 
of  three  years  and  unites  to  the  shaft  at  the  end  of  twenty  years,  although  the 
union  may  be  delayed  for  three  years  more. 

The  Lower  Epiphysis  of  the  Badius. — The  lower  epiphysis  of  the  radius 
appears  in  the  second  year,  and  unites  to  the  shaft  at  the  age  of  nineteen  or 
twenty  years. 

The  Lower  Epiphysis  of  the  Humerus. — The  lower  epiphysis  of  the  humerus 
exhibits  three  centers  of  ossification.  That  for  tlie  capitelhim  appears  in  the 
third  year,  that  for  the  trochlea  appears  at  the  age  of  eleven,  and  that  for  the 
external  epicondyle  appears  at  the  age  of  thirteen.     At  the  end  of  fifteen  years 


'»rji. 


I  Fio.  14S. — The  DKVELorviKNT  of  the  Bokes  of  tiik  Loweh  Extrkmity.     *  lndicnt**s  tlie  appear* 

I  ancc  of  a  cctiti^r  of  uHi^ificatiun,     t   Imirci^tvg.  the  utijuti  of  uii  t!pipky?«is.     F,  IK.   IiidJcatej*  the  wi?c'k 

■  of  fetal  life.     F.  M.   Indicates  the  month  of  fetjil  life.     Part   Iridicuft'js  at  birth.     J,   Indicate-s  Uie 

B  year  of  life,     (Aft4?r  MerkeJ.) 

b       

Fio,  14^. — a,  Os  innomirmruin  of  &  child  nt  birth.  K  The  same  jimt  before  thp  union  of  the  epiphyRis. 
•  AppeHmnre  of  a  renter  uf  osssificatiou.  f  Uniun  of  an  epipliyaia,  F,  M,  Month  of  fetaj  life. 
J,  Year  of  life,     (After  MerkcL) 
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these  bony  centers  unite  to  form  the  lower  epiphysis  of  the  humerus.  This  epi- 
physis unites  with  the  shaft  during  the  seventeenth  year.  The  bony  center 
for  the  internal  condyle  appears  during  the  fifth  year,  and  joins  the  shaft  of  the 
bone  at  the  age  of  eighteen  or  twenty.  The  epiphyseal  line  of  the  lower  humeral 
epiphysis  is  higher  upon  the  outer  side  of  the  bone  than  upon  the  inner  and 
passes  somewhat  obliquely  inward  and  downward. 

The  Epiphysis  of  the  Lower  End  of  the  Tibia. — The  epiphysis  of  the  lower 
end  of  the  tibia  appears  usually  during  the  second  year,  and  unites  with  the 
shaft  of  the  bone  during  the  nineteenth  or  twentieth  years. 

The  Epiphysis  of  the  Upper  End  of  the  Tibia, — The  epiphysis  of  the  upper 
end  of  the  tibia  appears  about  the  end  of  the  first  year,  and  unites  with  the 
shaft  from  the  twentieth  to  the  twenty-second  years. 

The  Acromion  Process  of  the  Soapida. — The  acromion  process  of  the  scapula 
has  a  separate  epiphysis  which  appears  at  the  age  of  about  fifteen  years,  and 
unites  six  or  seven  years  latfer.  This  epiphysis  includes  the  articular  surface 
for  the  clavicle.  The  epiphysis  joins  the  acromion  posterior  to  the  acromio- 
clavicular joint. 

The  Fibula. — The  center  for  the  upper  epiphysis  appears  during  the  fourth 
year  of  life  and  unites  at  from  nineteen  to  twenty-five  years.  That  for  the 
lower  end  appears  at  two  years  and  unites  at  from  eighteen  to  twenty-four  years. 
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INJURIES  OF  THK  WHIST  AND  HAND 
ANATOMICAL    REMARKS 

( /  *  I  rlif/  a  dii  ptfd  j  to  m  ^  / »  rJt  f  / . ) 

It  iiiiglit  aliiHp.st  ln"  tsaid  that  tlio  arm  and  fuivarni  exist  iiieroly  for  the  8aka 
'  of  the  hand,  ♦siiu'i*  witlioiit  a  liand  the  arm  and  forearm  are  of  very  little  use  to 
the  individual.  The  euiuplinded  niovements  of  the  liau4  are  rendered  po«* 
sihie  only  hv  the  pi^feet  eoordination  of  a  large  uiindx.'r  of  niusdes  and  hy 
nnnierouiii  l>one8  and  joints  eonneeted  to  one  another  hy  ligaments,  the  whulcj 
fonning  the  mo8t  ]K?rfeet  mechanical  instrument  known  to  man.  So  Tuueh 
depends  upon  the  hand  that  the  loss  of  a  .single  finger,  and  more  espeoiallv  of 
the  tlinnih,  niav  render  an  individual  totally  incapahle  of  carr3ing  on  liia 
occupation  and  earning  his  living  in  his  aecnstom€*d  way.  Thongh  these  facts 
are  known  to  everyone,  they  are  eqierially  important  to  the  surgeon,  whose 
duty  it  liee^imes  to  use  the  greate.st  eare  and  conservatism  in  the  treatment  of 
injnries  and  diseases  of  tliis^  region. 

V\mn  inspection,  a  large  number  of  interesting  anatomical  landmarks  may 
\m  observed  upon  Hic  hand  and  wrisi,  antl  hy  palpation  many  others  nutv  be 
felt.  Upon  the  jialmar  snrfaw  of  each  finger  are  to  he  observed  three  transverse 
furrows  which  correspond  to  the  individual  joints.  The  thumb,  on  the  other 
hand,  exhil>its  but  two.  The  furrow  at  the  bases  of  the  finjtrers  is  not  exactly 
opposite  to  the  metacarp>|f!ialangeal  joints,  but  is  placed  distal  to  the  joints 
at  a  distance  of  12  to  15  mm.  Tlie  second  furrow  lies  exactly  opposite  to  the 
joints  between  the  first  and  second  phalangt^s.  The  tliird  fnrrow  is  not  opposite 
the  second  interphalangeal  joint,  but  lies  from  2  to  3  nmi,  nearer  tlic  Inuid, 
The  skin  ujion  the  palmar  surfat^e  of  the  fingers  is  closely  attached  to  the 
underlying  fat,  and  from  the  arrangement  of  the  columns  of  connective  tissue 
inclosing  the  fat  lobules,  these  l>eing  not  parallel  with  but  per]Tendicnlar  to 
the  surface  of  the  skin,  the  tendency  of  infectious  processes  and  aliscesses  is  to 
spread  first  into  the  dei)ths  of  the  finger,  whence  they  rea<lily  reacb  and  invade 
the  sheaths  of  the  tendnns.  Owing  to  the  firm  and  dense  (*!iara<'ter  of  the  sub- 
cutaneous tissues  on  the  palnuir  surfaces  oi  the  fingers,  and  owing  to  their 
extraordinarily  rich  supply  of  sensitive  nerves,  which  greatly  exceeds  that  of 
the  skin  of  the  dorsum  of  the  hand  and  fingers,  injnries  which  cause  extravasa- 
tion of  blood  into  the  pulp  of  the  finger,  or  inflammatory  foci  which  cause  tension 

therein^  are  exceedingly  painful. 
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Op(JOtfite  tc^  thv  i liter phalangenl  furrows  the  siiWutaueoiis  tissues  nw  very 
firmly  attached  tu  tlic  tendon  sheaths,  m  that  intlaniniatory  pr^xies^s  in  ihe 
pulp  of  the  lingers,  eaiusing  swelling,  are  often  aeeiinipanietl  by  an  increase*  in 
depth  of  the  traiwverse  furrows.  Beneath  the  siibeutaneotis  tissues  of  tlio 
fingers  lie  the  tcmdon  sbeafhs.  Those  of  the  flexor  tendf^ns  of  the  seeond,  thinl, 
and  fourtli  fingers  Viegin  opjiosite  the  bases  of  the  nietaearpal  bonea  and  extend 
to  tb(!  based  of  the  distal  phalanges.  The  tendon  sheaths  of  the  thumb  and 
fifth  tiugers  are  more  extensive.  They  reach  into  the  pahu  of  the  hanil,  usually 
as  far  as  the  radioearpal  joint,  and  are  iu  elosi*  proximity  to  the  eoninion  tendon 
sJieatb  *>f  the  flexor  tendons  in  the  pidin.  lu  abuut  half  the  eases  ibt^y  ef^Tu- 
munieate  with  it.     In  some  instances  the  toudou  slieatli  of  the  fiftli  finger  in 


Vmi.  IfiO. — Tendcin-  *SriKAriiH  uk  yuk  Palm. 
a,  h,  €-.  Thm^  cfiiujiicin  urmiiKonietite^  m^e  text.     (M€»rk«U  aft<?r  V.  Rnsibom.) 


the  jiabo  eiidarares  idso  the  tendons  of  the  fourth  finger,  though  at  the  base  *»f 
the  fourth  metacarpal  bone  the  flexor  tendons  of  this  finger  receive  a  separate 
sheath.  In  some  eases  tlie  tw^o  slieatlus  mentioned — namely,  for  the  tendons  of 
the  little  finger  aufl  for  the  fourth  tinker — eomuiunieate.  In  souie  eases  they  do 
not.  From  tliese  arrangements  it  ruay  be  seen  that  pus  which  forms  in  the 
tendon  sheatbs  of  the  thumb,  t>r  of  the  little  finger,  more  readily  spreads  into 
the  deptlis  of  the  palm,  tinally  to  involve  the  common  tendon  sbeath  of  the 
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flexor  tendons  at  the  wrist,  and  so  to  reach  the  forearm,  than  do  inflammations 

of  the  tendon  sheaths  of  the  second  and  third,  sometimes  of  the  fourth  fingers. 

The  skin  of  the  back  of  the  hand  is  quite  thin  and  lies  in  close  proximity 

to  the  finger  joints,  so  that  incised  and  punctured  wounds  over  the  finger  joints 

upon  the  dorsum  of  the  hand  need  not  be  very  deep  to  penetrate  into  the  synovial 

sacs.    The  skin  of  the  back  of  the  hand  contains  numerous  hair  follicles  and 

sebaceous  glands.     The  skin  on  the  palm  of  the  hand  and  palmar  surfaces  of 

the  fingers  contains  none.     Hence  superficial  skin  infections  are  rather  more 

common  upon  the  back  than  on  the  front  of  the  hand. 

The  extensor  tendons  of  the  fingers  are  plainly  visible  lying  beneath  the 
skin  as  flat  bands.     They  are  connected  one  with  the  other  by  broad  fibrous 
bundles,  so  that  their  division  is  not  followed  by  marked  retraction,  as  is  the 
ease  with  the  flexor  tendons.     The  tendon  sheaths  of  the  extensor  tendons  do 
not  reach  as  far  distally  as  do  the  flexor  sheaths.     The  extensor  tendon  of  the 
fifth  finger  possesses  a  sheath  of  its  own,  which  begins  nearly  opposite  the 
radiocarpal  joint  and  extends  distally  a  little  beyond  the  middle  of  the  fifth 
j     metacarpal  bone.     The  common  extensor  tendons  of  the  second,   third,   and 
I     fourth  fingers,  as  well  as  the  tendon  of  the  extensor  indicis,  possess  a  common 
I      sheath,  with  prolongations  toward  the  fingers,  which,  however,  do  not  reach  far 
bevond  the  bases  of  the  metacarpal  bones.     The  prolongation  for  the  fourth 
finger  reaches  farthest,  that  for  the  index  finger  stops  short  of  the  base  of  the 
third  metacarpal  bone.     The  tendon  of  the  extensor  longus  pollicis  possesses 
a  sheath  which  extends  from  just  above  the  wrist  doAvn  nearly  to  the  middle 
of  the  metacarpal  bone  of  the  thumb.     It  may  communicate  with  a  small  com- 
mon sheath  of  the  radial  extensors  of  the  wrist,  though  usually  it  does  not. 
The  other  two  extensors  of  the  thumb  possess  a  sheath  in  common  with  separate 
prolongations  upon  each.     Inasmuch  as  the  extensor  tendons  do  not  lie  free  in 
their  sheaths,  but  are  each  more  or  less  bound  to  the  sheath  wall  by  a  mesotenon, 
and  since  the  sheaths  are  far  less  extensive  than  those  of  the  flexors,  they  are 
less  important  as  avenues  for  the  spread  of  pyogenic  infections  than  is  the  case 
with  the  flexor  tendons ;  nor  are  wounds  as  common  upon  the  dorsal  as  upon 
the  ventral  surface  of  the  hand. 

The  normal  movements  of  the  fingers  vary  to  some  extent  in  different  indi- 
viduals. At  the  metacarpo-phalangeal  joints  voluntary  flexion  is  possible  as  far 
^  a  right  angle,  and  extension  to  a  degree  which  varies  considerably  in  different 
cases. 

Usually  fairly  marked  hyperextension  is  possible.  In  the  interpha- 
langeal  joints  voluntary  extension  is  rarely  possible  beyond  a  straight  line, 
though  it  may  be  increased  by  practice.  In  the  terminal  joints  of  the  fingers 
flexion  to  a  right  angle  is  the  limit  of  motion.  The  thumb  exhibits  the  most 
complex  and  varied  movements  and  its  loss  entails  a  degree  of  disability  such 
that  for  working  purposes  the  hand  becomes  almost  useless.  The  power  of 
opposing  the  thumb  to  the  individual  fingers  is  one  which  makes  the  human 
hand  an  instrument  capable  of  an  extraordinary  range  of  usefulness,  and  this 
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power  being  lost,  the  hand  becomes  a  merely  prehensile  organ,  and  not  a  very 
perfect  one  at  that.  The  skin  of  the  palm  of  the  hand  is  quite  firmly  attached 
to  the  palmar  aponeurosis.  This  is  well  shown  by  the  puckering  of  the  skin 
which  occurs  in  Dupuytren's  contraction  of  the  palmar  fascia.  (See  below.) 
Upon  either  side  of  the  palm  and  below  the  wrist  there  is  an  eminence,  the 
thenar  and  hypothenar  eminences,  respectively.  Between  them,  bounded  below 
by  the  bases  of  the  fingers,  is  a  hollow,  or,  in  a  narrower  sense,  the  palm  of  the 
hand.  The  depression  is  more  marked  in  muscular,  well-nourished  individuals 
and  upon  flexion  of  the  fingers.  The  ulnar  prominence  reaches  somewhat  higher 
toward  the  forearm  than  that  upon  the  radial  side. 

Anatomical  Landmarks  in  the  Vicinity  of  the  Wrist 

The  two  most  useful  bony  landmarks  of  the  wrist  are  the  styloid  processes 
of  the  radius  and  of  the  ulna.  The  styloid  process  of  the  radius  is  readily  felt 
if  one  palpates  toward  the  wrist  upon  the  metacarpal  bone  of  the  thumb.  The 
styloid  process  of  the  radius  extends  from  a  quarter  to  half  an  inch  lower  than 
that  of  the  ulna.  The  changed  relations  of  this  process  in  CoUes's  fracture 
have  already  been  noted.     (See  Fracture  of  the  Lower  End  of  the  Radius.) 

On  account  of  the  greater  projection  of  the  styloid  process  of  the  radius 
downward,  abduction  is  less  extensive  than  adduction  of  the  wrist  and  hand. 
The  rounded  prominence  of  the  lower  end  of  the  ulna  is  visible  and  palpable 
upon  the  ulnar  side.  The  prominence  becomes  more  marked  in  flexion  of  the 
wrist  and  varies  also  among  different  individuals,  being  so  marked  in  some  that 
one  might  tliink  the  bone  was  dislocated.  Upon  the  front  of  the  wrist  at  its 
junction  with  the  forearm  may  be  observed  several  transverse  creases  in  the 
skin.  The  lowest  and  best  marked  of  these  passes  across  the  wrist  at  a  distance 
of  about  half  an  inch  below  the  radiocarpal  joint  (Tillaux).  If  a  line  is  drawn 
continuing  this  crease  across  the  dorsum  of  the  hand,  it  will  cross  the  neck  of 
the  OS  magnum  in  the  line  of  the  third  metacarpal  bone.  Wlien  the  wrist  is 
extended  a  depression  exists  at  this  point.  When  flexed  it  is  changed  into  a 
prominence,  the  head  of  the  os  magnum.  This  crease  on  the  front  of  the  wTist 
indicates  the  upper  border  of  the  annular  ligament  and  corresponds  also  to  the 
level  of  the  lower  border  of  the  posterior  annular  ligament.  In  fracture  of  the 
lower  end  of  the  radius  a  slight  depression,  which  normally  exists  at  the  bases 
of  the  thenar  and  hypothenar  eminences,  becomes  much  more  marked  and  is 
considered  a  valuable  diagnostic  sign  of  this  injury  (Tillaux). 

About  and  below  the  point  where  the  flexor  carpi  radialis  tendon  crosses  the 
lower  skin  crease,  a  bony  ridge  can  be  felt,  formed  by  the  tubercle  of  the  scaphoid 
and  the  ridge  of  tlie  trapezium.* 

Upon  the  ulnar  side  on  the  front  of  the  wrist  at  the  base  of  the  hypothenar 
eminence  can  be  felt  as  a  rounded  nodule  the  pisiform  bone.     By  grasping  it 

*  Wooleey,  "Applied  Surgical  Anatomy,"  p.  188. 
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between  the  finger  and  the  thumb  it  can  be  moved  a  little  in  its  articulation 
from  side  to  side.  If  the  wrist  be  flexed,  there  may  be  felt  quite  plainly  below 
the  head  of  the  ulna  upon  the  dorsum  of  the  hand  a  bony  prominence,  the 
cuneiform  bone. 

Upon  the  radial  side  of  the  front  of  the  wrist  between  the  tendons  of  the 

flexor  carpi  radialis  and  the  brachio-radialis  can  be  felt  the  radial  artery.     It  is 

here  that  the  pulse  is  taken  and  that  the  educated  touch  may  determine  with 

some  degree  of  accuracy  the  general  condition  of  the  arterial  system — i.  e.,  high 

and  low  tension,  the  presence  of  arteriosclerosis,  etc.     The  artery  is  here  very 

su{)erficial  and  is  readily  wounded.     To  the  ulnar  side  of  the  tendon  of  the 

flexor  carpi  radialis  lies  the  median  nerve,  which  is  here  quite  superficial, 

being  covered  only  by  the  deep  fascia;  it  is  here,  as  has  already  been  stated, 

very  frequently  wounded.     If  the  wrist  is  moderately  flexed  and  the  flexor 

muscles  of  the  forearm  be  put  upon  the  stretch,  while  the  thenar  and  hypothenar 

eminences  are  caused  to  approach  one  another,  a  prominent  tendon  causes  a 

ridge  beneath  the  skin — it  is  the  palmaris  longus.     The  median  nerve  may  lie 

directly  behind  this  tendon.     In  some  cases  the  muscle  is  wanting.     On  the 

ulnar  side  of  the  front  of  the  wrist  the  tendon  of  the  flexor  carpi  ulnaris  may 

lie  readily  traced  to  its  attachment  upon  the  pisiform  bone.     It  may  be  made 

more  prominent  by  slight  flexion  of  the  wrist.    To  the  radial  side  of  this  tendon 

lies  the  ulnar  nerve  and  the  accompanying  ulnar  artery.     The  nerve  lies  a  little 

deeper  than  the  artery  and  to  its  ulnar  side.     The  nerve  is  often  wounded  in 

this  situation.     The  artery  and  nerve  lie  covered  by  the  two  layers  of  the  deep 

fascia,  but  become  superficial  to  the  deeper  layer  just  below  and  pass  in  front 

of  the  anterior  annular  ligament. 

If  the  thumb  be  extended  and  abducted,  keeping  it  as  nearly  as  possible  in 
the  plane  of  the  palm,  a  depression  may  be  observed  just  above  the  base  of 
the  metacarpal  bone  of  the  thumb,  below  and  to  the  ulnar  side  of  the  styloid 
process  of  the  radius.  This  depression  is  bounded  by  two  ridges,  upon  the  ulnar 
side,  by  the  tendon  of  the  extensor  longus  pollicis,  and  upon  the  radial  side 
by  the  tendons  of  the  extensor  of  the  metacarpal  bone  of  the  thumb  and  of  the 
extensor  brevis  pollicis.  This  depression  is  somewhat  triangular  in  shape,  with 
its  Use  directed  upward,  and  constitutes  what  has  already  been  mentioned  else- 
where— ihe  anatomical  snuffbox.  The  floor  of  this  space  contains  the  radial 
arters'  in  its  passage  from  just  below  the  styloid  process  of  the  radius  to  the 
first  interosseous  space  upon  the  dorsum  of  the  hand,  crossing  in  its  course  the 
scaphoid  bone  and  the  trapezium.  Branches  of  the  radial  nerve  cross  the  space 
vertically  and  are  here  superficial. 

T'pon  the  back  of  the  radius  there  exist  six  grooves  for  tlie  passage  of 
tendons,  which  are  converted  into  canals  by  the  posterior  annular  ligament 
The  sheaths  of  these  tendons  have  already  been  described.  The  order  of  the 
tendons  upon  the  back  of  the  wrist  proceeding  from  the  tendon  of  the  extensor 
I'mgiis  pollicis  toward  the  ulnar  side  is,  extensor  communis  digitorum  and 
extensor  indicia,  extensor  minimi   digiti,   and   lastly  extensor  carpi   ulnaris. 
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In  division  of  tendons  niMin  tlie  back  of  the  wrist  hy  aovidvnia]  wouuils,  it  isl 
important  to  l>ear  the.se  relations  in  niiud,  so  that  the  distal  ;iiid  proximal  eiida] 
of  each  tendon  may  be  identified  before  sutnre,  and  yet  here  tlie  ennditions  are] 
murh  less  enmpliratod  than  npin  the  flexur  surf  nee  of  tlie  wri?it. 

The  Landmarki  of  the  Palmar  Surface  of  the  Hand.^The  furrows  in  the  skin 
of  tlie  pahn  are  of  interest  on  aeeonnt  of  their  rehititms  to  det^jier  structures. 


Tia,  151.^TnE  Arteries  of  the  Palmar  StrtiFAd;  of  thk  Hand  PnEPAHEti  or  SiTFEntMiKisixo 

Outward  Form  or  the  Hand  vfoh  an  X-kat  Pictuhi-:  of  a  Hanxj  wit«  th£  AjiTA^HiKi»  In^eC*^ 
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Tliore  inv  three  priiK'ipnl  fiirr<»ws.  B(*giimiiig  at  the  wrist  a  furrow  passses 
ilmviivvard  in  a  curve  to  tbt^  ratlial  side,  oinbracing  tlie  tbenar  etriinenee.  The 
furrow  is  rendered  deeper  by  adduction  of  the  ihBiuli.  It  ends  at  the  radial 
Iwirder  of  the  pahn  opjicjsite  the  hiwer  end  of  tlie  inetaearpal  htme  of  tJie  index 
finger.     A  second  furrow  starts  where  tlie  first  einls  and  passes  obliqiielv  n!na- 


T,  c^alica 


.Vkrr,  t«Ift 


A.  tt  if. 


Fio.  152. — The  Palm  a  it  Aponeurosis,  Palm  ah  FA»riA.     (Aftor  Merkel.) 


ward  and  a  litlK*  upward,  U\  euil  at  the  edue  uf  \\w  hypotlu'iiar  eioinonee.  The 
third  and  most  distal  furrow  hegius  at  tlie  ulnar  border  of  iIjc  hand  at  the  base 
of  the  little  finger  and  extends  transversely  radialward,  to  end  al>ove  the  inter- 
space lietween  the  seeond  iiud  third  fingers.  The  svamd  fold^  opposite  to  the 
middle  of  the  third  njetararjial  ht)ne,  is  just  distal  to  the  lowenuost  portion  of 
the  snperfieial  palmar  arch.  (See  Fig.  151.)  The  third  f<dd  corresponds  very 
nearly  with  t!ie  level  of  the  necks  of  the  metacarpal  bones ;  just  licdow  it  the 
palmar  fascia  divides  into  its  digital  processes.  The  bases  of  ttie  first  and  ffih 
metacarpal  h>ones  are  readily  palpated  upon  (lie  dorsum  of  the  wrist,  A  line 
joining  these  two  lx>ny  ]joints  indicates  the  level  of  the  earpo-metacarpal  articu- 
lations.    The  line  is  sHghny  concave  (hiwnward.     Tf  the  fingers  are  flexed,  the 
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iug  llie  position  of  the  lower  ends  of  tte  metacarpal  Ixmes, 
it.  By  palpation  with  the  index  finger  the  borders  of  the 
phalanges  nmj  be  felt.  They  indicate  the  lines  along  which 
'  made  to  open  the  metuearpo-phalangeal  joints, 
jse  eharaeter  uf  the  su  be  lit  a  neons  tissues  of  the  palm  and  tlie 
-en  tlieni  and  the  skin  prtn^ents  anj  very  extensive  swelling  or 

tMlema  in  this  ref^ion,  and,  as  has 
already  been  mentioned,  thc:^ 
same  characters  determine  the 
tendency  of  pyotrenic  ff>ei  to  bur- 
row  into  the  de])tlis  of  the  pahn 
before  spreading  Uiterally,  as 
they  are  then  readily  able  to  do. 
Upon  the  dorsnin  of  the  hand 
the  skin  is  raovabk*  and  bix  and 
wriunds  here  gape  much  nn>re 
than  npon  the  palm.  Here  ex- 
teusive  swell  iug,  eerhymosis,  and 
edema  are  very  common.  Large 
venous  tninks  are  visible  n|Km 
the  back  of  the  hand.  They  do 
not  exist  in  the  palm.  The  lyin- 
pbaties  of  the  palm  are,  however, 
very  alumdaut 

The  Pabnar  Fascia.^^X  tri- 
angnlar-shaped  mass  uf  dense 
fibrous  tissue  oc^cnpies  the  sub- 
cutaneous level  of  the  palm.  It 
is  attached  above  to  the  anterior 
annidar  lisrament  and  to  the  ti?n- 
drm  of  the  pahuaris  longus.  (See  — 
Fig.  152.)  It  spreads  out  fan-  f 
wise  below,  where  it  divides  into 
four  bundles  or  slips,  which  are 
united  to  the  tendon  sheaths  of 
the  fingers  and  send  unnierous 
prolongations  iuto  the  skin.  The 
vessels  and  nerves  for  the  fin- 
gers  emerge  tli rough  the  spaces  ■ 
formed  by  the  divisiona  of  the 
palmar  fascia.  - 

A  peculiar  contracture  of  the  palmar  fascia,  known  as  Duputtren*s  cox*  f 
TRACTURE,  occurs,  nsuallv  in  middle-aged  or  elderly  men.     It  involves  in  the 
larger  number  of  cases  the  fascia  passing  to  the  fourth  and  fifth  fingers.     The  ■ 


I 


Fio.  153, — ^Tendonhi  and  Tenduv  Shraths  of  the  Back 

OP   THE     IIaNI>     in    TtlEltt     RlILATIUN    TO     THE     BoNliS. 

(After  Merkel.) 
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condition  may  eventuate  from  trauma,  but  in  many  cases  no  cause  can  be 

assigned  for  it     The  contraction  is  slowly  progressive  and  causes  flexion  of  the 

first,  later  of  the  second  phalanges  upon  the  palm.     The  skin  over  the  affected 

area  becomes  puckered  and  raised  into  ridges,  vertical  in  direction.     These  may 

be  seen  and  felt  as  hard  cords  beneath  and  attached  to  the  skin.     The  flexor 

tendons  are  not  involved.     Operative  cure  is  sometimes  possible  by  dissecting 

out  completely  the  contracted  fascia.     In  about  half  the  cases  the  disease  is 

bilateral.    In  263  cases  collected  by  Keen  and  Nichols  the  affection  was  located 

as  follows : 

Thumbs 12 

Forefingers   24 

Middle  fingers  93 

Ring  fingers 249 

Little  fingers 194 

The  signs  and  symptoms  of  the  disease  are  so  characteristic  that  they 
scarcely  require  further  mention.  The  presence  of  the  hard  nodules  and  cords 
in  the  palm  connected  with  the  fingers,  the  ability  to  flex  the  affected  fingers 
with  ease,  but  inability  to  extend  them  completely  on  account  of  the  dense 
connective  tissue  binding  them  to  the  palm,  the  extreme  chronicity  of  the  process, 
the  absence  of  spontaneous  pain,  all  render  the  diagnosis  quite  simple. 

The  arrangement  of  the  palmar  fascia  is  quite  important  in  relation  to  the 
spread  of  infectious  processes  of  the  palm.  The  following  description  is  quoted 
from  Woolsey :  ^ 

Laterally  the  palmar  fascia  is  continued  as  a  thinner  layer  over  the  thenar  and 
hjpothenar  eminences.  A  fibrous  membrane  connects  the  deep  surface  of  the 
fttlniar  fascia,  on  each  side  of  the  central  portion,  with  the  interosseous  fascia 
covering  the  palmar  interossei.  In  this  way  two  lateral  (thenar  and  hypothenar) 
and  a  central  compartment  are  formed.  Suppuration  commencing  in  any  of  these 
spaces  may  be  limited  to  that  space  for  a  time,  but  the  membranous  septa  are  thin 
and  may  soon  peld.  The  central  compartment  is  continuous  above,  beneath  the 
annular  ligament,  and  along  the  flexor  tendons,  with  the  wrist  and  forearm.  It 
i*  continuous  below  with  the  sheaths  of  the  flexor  tendons  and  the  three  intervals 
between  the  digital  slips  of  the  fascia  which  correspond  to  the  webs  between  the 
fingers.  Hence  pus  in  the  central  compartment  of  the  palm  makes  its  way  up 
into  the  forearm  or  down  along  or  between  the  fingers.  The  resistance  offered  by 
the  palmar  fascia  is  so  firm  that  rather  than  perforate  it,  pus  makes  its  way 
through  the  interosseous  spaces  to  the  dorsum,  though  this  course  is  resisted  by  a 
layer  of  fascia  covering  the  deep  palmar  arch  and  the  interossei  muscles.  This 
fa«ia  joins  the  membranes  separating  the  central  compartment  of  the  palm  from 
the  thenar  and  hypothenar  compartments  in  front  of  the  third  and  fourth  meta- 
^^arpal  bones  respectively. 

*  Woolssy,  "Applied  Surgical  Anatomy,"  loc.  cit.,  pp.  195  and  196. 
28 
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The  course  and  diagnosis  of  purulent  infeclions  of  the  palm  depend  largely 
upon  whether  such  infection  is  superficial  to  or  extends  beneath  the  palmar] 
fascia.     SiiperfieiBl  ahseossc^s  of  the  palm,  though  painful,  remain,  as  a  nili*,] 
though  not  always,  hx^alized.     Those  which  form  near  tlie  hascs  of  the  fingeri^, 
in  the  situations  where  heavy  eaUosities  are  ordinarily  observed  U|x»n  the  hands 
of  working  men,  are  in  my  experience,  if  not  treated  very  early  by  inci^ion^j 
almost  certain  tu  find  ihcir  way  through  the  interspace  between  the  slips  of  the 


:.iV  i 
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Ffo.   154. — ^Thi:  Supehficial  Blood-vesselh,  Tukdo^s,  Tendon  Sheaths,    and  MrscxE*  or 
Palm  of  thk  liANfj,  Together  with  the  Median  and  Ulnar  Nerves.     (After  Merkel.) 

palmar  fascia  into  the  deep  istructures  of  the  hand,     1  have  seen  ?^uch  infection 
of  the  most  serious  character,  take  place  through  a  aujx»rficial  blister  of  th- 
paltn,  produced  by  continuous  trauma,  as  from  hard  and  unaccustomed  worl 
with  the  hand.     When  the  infection  occurs  beneath  or  spreads  to  the  suhfascifi 
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structures,  the  extension  of  the  inflammation  may  be  to  the  fingers,  but  it  is 
much  more  commonly  to  the  tendon  sheaths  of  the  palm,  thence  to  the  common 
tendon  sheaths  of  the  flexor  tendons  at  the  wrist  and  so  beneath  the  annular 
ligament  to  the  forearm. 

In  making  incisions  in  the  palm  for  the  evacuation  of  pus,  or  for  other 
reasons,  the  incision  should  be  made  in  a  vertical  direction,  to  avoid  injury  of 
the  tendons  and  the  digital  nerves.  The  palmar  arches  should  be  avoided,  if 
possible;  their  division  during  an  operation  for  palmar  abscess  may  be  a 
troublesome  accident.  The  position  of  the  palmar  arches  with  reference  to 
one  another,  to  the  bones  and  to  the  folds  of  the  palm,  is  well  shown  in  Fig.  151, 
from  ilerkel. 

The  positions  of  the  palmar  arches  are  as  follows :  ^ 

The  guperficial  palmar  arch  lies  beneath  the  palmar  fascia  and  superficial  to 
the  flexor  tendons.  Its  course  is  represented  by  a  line,  slightly  convex  downward, 
commencing  at  the  radial  side  of  the  pisiform  bone  and  crossing  the  palm  in  line 
with  the  palmar  aspect  of  the  thumb,  when  abducted  at  right  angles  with  the 
index  finger.  This  line  should  be  avoided,  if  possible,  in  incisions  in  the  palm. 
The  deep  arch  lies  about  one  half  inch  nearer  the  wrist,  in  front  of  the  bases  of 
the  metacarpal  bones,  and  beneath  the  deep  or  interosseous  fascia.  It  is  nearer  the 
dorsal  than  the  palmar  surface  and  is  more  liable  to  injury  from  the  former  aspect. 
The  bifurcation  of  the  digital  arteries  occurs  about  one  half  inch  above  the  webs 
of  the  fingers. 

The  very  varied  movements  of  the  hand  as  a  whole  are  partly  accomplished 
«t  the  wrist-joint  and  are  rendered  more  free  by  the  movements  at  the  medio- 
l  carpal  joint.  The  strongest  ligament  of  the  wrist-joint  is  the  anterior  one,  by 
vhieh  hvperextension  is  limited.  The  dorsal  ligament  of  the  wrist  is  thin  and 
not  very  strong.  In  disease  of  the  wrist-joint  accompanied  by  an  exudate,  the 
synovial  membrane  may  sometimes  be  felt  bulging  between  the  extensor  tendons. 
Snch  bulging  can  be  demonstrated  on  the  cadaver  by  injecting  the  wrist-joint. 
Ganglion  of  the  wrist  arises  in  some  instances  from  a  hernia  of  the  synovial 
niembrane  of  the  joint,  forming  a  small  sac  upon  the  dorsum  of  the  wrist  near 
tW  radial  side,  which  at  first  communicates  with  the  joint,  but  later,  in  most 
<^*^,  becomes  shut  off  therefrom.  Ganglia  may,  however,  in  certain  cases  arise 
from  the  tendon  sheaths.     ( See  below. ) 
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By  blows  and  falls  upon  the  hand,  various  subcutaneous  injuries  may  be 
Produced,  which  are  generally  grouped  under  the  head  of  contusions  and  of 
Portions,  or  sprains  of  the  several  joints.  They  are  attended  by  pain,  by 
«wellmg,  and  sometimes  by  ecchymosis,  and  by  limitation,  or  temporary  loss 

*  Woolsey,  "Applied  Anatomy,"  loc.  cit.,  p.  197. 
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of  function  in  certain  joints,  in  the  wrist  or  hand,  and  may  be  associated  with 
stretching  or  partial  rupture  of  ligaments.  Very  rarely  are  tendons  actually 
ruptured  by  subcutaneous  injuries,  imless  the  violence  has  been  so  extreme  as 
to  produce  fractures  of  the  bones,  or  dislocations  of  the  joints. 

In  examining  injuries  of  the  hand  and  wrist,  the  surgeon  should  be  ex- 
tremely cautious  about  making  a  diagnosis  of  a  mere  contusion  or  sprain.  In 
an  enormous  number  of  cases  erroneous  diagnoses  have  been  made,  in  the 
presence  of  fractures,  notably  of  the  lower  end  of  the  radius,  sometimes  of  the 
metacarpal  or  carpal  bones,  or  of  dislocations.  Generally,  the  part  which  has 
borne  the  brunt  of  the  injury  will  show  the  most  definite  signs  and  symptoms. 
If  ligaments  have  l)een  stretched  or  torn,  motions  which  put  such  ligaments 
upon  the  stretch  will  be  more  painful  than  others.  There  will  be  more  swelling 
and  more  ecchymosis  in  cases  of  contusion  in  the  vicinity  of  the  part  which  has 
been  most  seriously  injured. 

The  functions  of  the  several  joints  should  be  tested  with  great  eare.     The 
hand  should  be  examined  for  loss  of  sensibility,  indicating  injury  to  nerve 
trunks.    Points  of  extreme  localized  tenderness  over  bones  should  always  mak& 
the  surgeon  suspect  the  presence  of  fracture.     His  suspicions  will  often  b^^ 
verified  by  an  X-ray  examination.     Where  the  slightest  doubt  exists  the  injur>f-^ 
should  be  treated  as  a  fracture.     The  functions  of  the  various  muscles  movin^^ 
the  wrist,  hand,  and  fingers  should  be  tested  with  care,  since  though  rupture-5=? 
of  tendons,  or  the  tearing  of  tendons  away  from  their  bony  attachments,  are  rar>^ 
injuries,  they  are  serious,  or  may  be  so,  when  they  do  occur. 

When  the  extensor  tendon  of  a  finger  is  torn  away  from  its  attachment  t^D 
the  dorsal  surface  of  the  last  phalanx,  a  peculiar  condition  is  produced,  som^^- 
tinies  known  as  "  mallet  finger, ^^  or  "  drop  finger. ^^     I  have  seen  it  in  several 
instances  after  falls  uy)on  the  hand  and  fracture  of  one  or  other  of  the  metacarpal 
bones,  notably  the  fifth.     In  a  good  many  cases,  however,  the  degree  of  violenc-^ 
producing  the  injury  has  been  slight  and  the  patient  may  suffer  but  little  pair*-- 
If  he  be  one  who  is  not  in  the  habit  of  using  his  fingers  for  fine  work,  the  injuir^ 
may  be  neglected.     The  symptoms  are,  loss  of  power  to  extend  the  terrain^*-^ 
phalanx  of  the  finger.     The  last  phalanx  droops,  and  cannot  be  actively,  thoug'^'^ 
readily  enough,  passively  extended.     A  minute  fragment  of  bone  may  be  i(yr^^ 
away  with  tlio  tendon.     The  treatment  is  to  suture  the  tendon  to  the  periosteur  '^^ 
of  the  phalanx. 

Rupture  of  the  flexor  tendons  is  very  much  more  rare.  The  rupture  occn^^^ 
at  the  attachnioiit  of  the  tendon  to  the  terminal  phalanx.  The  symptoms  ar^^i 
loss  of  ability  to  flex  the  terminal  phalanx  of  the  finger,  usually  also  pai^^^- 
Since  the  tendon  is  apt  to  retract  markedly,  it  may  be  troublesome  to  fin^c3 
Rupture  of  tlie  long  extensor  of  the  thumb  has  already  been  mentioned.  DL  ^ 
location  of  tendons,  except  as  a  complication  of  dislocation  of  the  bones,  to  fc^ 
mentioned  later,  is,  as  has  already  been  stated,  a  very  rare  injury. 
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Division  of  the  Tenix>ns  in  Open  Wounds 

These  injuries  have  already  been  nii^ntioned  in  several  places  in  this  book. 
Their  recognition  and  projier  treatnit-iit  are,  however,  so  inijwjrtimt  for  the  in- 
dividual that  the  topic  will  perhaps  liear  some  reptition.  Tendons  may  be 
divi<Ied  in  incised,  stab,  or  pnnctnrcd  Avoimds,  and  tbey  may  also  Ik»  ruptured 
or  destroyed  by  blnnt  violence,  as  in  inaehinery  accidents.  The  dia^Tiosis  of 
^iinsion  of  tendons  is  to  be  made  by  insjx'etion  of  the  wound  under  proper 
prpcautions  and  by  loss  of  fnnetinn  in  the  [larts  noruially  moved  by  the  tendon. 
WliUe  the  conditions  are  of  easy  reciip^ition  in  most  instances,  it  is  surprising 
b*»w  often  one  sees  individuals  wbo  bnve  htid  nn  ineised  wound  ♦•{  u  finder,  or 
csTn  of  the  wrist,  wbieh  bas  l>tvn  sutured  witlnmt  attention  to  divided  tendons. 
In  r^ard  to  the  diagnosis  there  is 
but  little  to  tie  said  in  addition  to 
vbit  has  preceded  in  speaking  of 
tk*  forearm.  Careful  inspection  of 
tbe  wound  and  careful  examination 
IS  to  the  function  of  the  various 
Diuw'les  and  tendons  are  necessary 
fcr  «  diftg^no^is,  and  these  raust^  of 
mm,  be  accompanied  by  a  com- 
petent knowledge  of  the  normal 
injifomy  and  fiuiction  of  tbr  uins- 
dei  (See  Injuries  of  tbc  Fore- 
inn.) 

flACrUKES  OF  THE   CaIM'AL    IvONKS 

Since  the  advent  of  the  X-rays, 
Ihe  recognition   of  these   fractures 
Its  been    simplified,    and    wliereas 
Itirnierly  regarded  as  rare,  they  are 
now  known   to   lie  fairly  common. 
An  U  the  case  with  most  other  frac- 
tiifw,  tlioy  occur  witli  fj;r eater  fre- 
quency in  men  than  in  women  and 
<lnring  die  most  active  deca(h^s  of 
maiib<x>d*     They  occur  most  often 
feom  falls  upon  the  hand,  and  the 
tiilfuce  is  nstially  received  when  tlie 
^ij^t  is  in  a  position  of  dnri^al,  or 
Tartly  of  palmar  flexion,  sometimes; 
'^•tabined  with  abduction  or  adduc- 
tioD  and  sometimes  with  a  twist* 


Fig.  155. — rRAcrrnE  «n  tuy  Carpal  ScAPHfijD  in 
A  \fALi:  Adult.  X-ray  I  v  the  author,  (Author's 
Cot]i?ctioJi.) 
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in^  strain.  Injuries  to  the  carpal  Iniiies  may  be  fjssooiated  wirh  Collps's  frac- 
ture, Avith  fractures  of  tlie  metacarpal  bones,  notably  that  of  the  thumb,  or 
with  dislocations  of  the  wrist,  or  of  other  carpal  bones.  The  most  complete 
data  upon  the  subject  were  published  in  the  Annals  of  Surrfery,  May,  1905, 

by  Codinan  and  Clmse,     I  am 

for  many  of 

this  sec- 


in 


indebted  to  them 
the  data  containc 
tion. 

Fractures  have  Ix^n  obsen'ed 
in  all  of  the  carpal  bones  in  the 
fullnw  incr  order  of  fre»piency : 
Scaphoid,  semilmiBr,  pisifi^nn, 
OS  magnum,  trapezium,  trape- 
zoid, unciform,  and  cuneiforni. 
Fractures  of  the  Carpal 
Scaphoid.  — The  scaphoid  is 
more  often  fractured  than  the 
other  carpal  bones.  The  injury 
is  caused  most  often  by  falls 
upon  the  wrist,  when  the  hand 
is  in  the  position  of  dorsal  flex- 
ion, rarely  in  palmar  flexi«»n* 
As  a  rule,  the  line  of  fracture 
passes  through  the  midille  of 
the  bone.  (See  Fii^.  155,) 
The  symj>toms  arc,  followjus:  a 
fall  upon  the  extended  wrist, 
pain,  swelling  of  the  radial  half 
of  the  wrist,  and  limitation  <»f 
motion  in  the  wrist -joint.  Ex- 
tension is  more  limited  and 
miicli  more  pirinfnl  than  flex- 
ion. The  effort  to  extend  the 
wrist  is  followed  by  a  spasm 
of  very  sharp  pain.  There  is 
always  tenderness  on  pressure  over  .the  fractured  bone  at  the  bottom  of  the 
anatomic  snnflFlK>x,  The  patient  may  have  l>een  trented  for  a  sprain  of  the 
wrist;  after  a  few  weeks  it  is  observed  tliat  while  the  pain  and  limitation  of 
motion  have  diminished  to  a  certain  extent,  the  wrist  still  remains  quite  stiff, 
somewhat  swollen,  and  the  motions  of  extension  and  abduction  of  the  hand  at 
the  wrist-joint  etmtinue  to  lie  very  painful.  The  examination  will  show  that 
the  styloid  prwesses  of  the  radius  and  ulna  retain  their  normal  relations. 
Upon  attempting  to  make  passive  extension  of  the  wrist-joint,  the  patient  w^ill 
complain  of  unbearable  pain.     The  radial  half  of  the  wrist  usually  api^^ears 


Fio.  156.^ — ^X*RAy  Picture  or  a  Normal  Adult  Whist, 
Fr.MALB.     (Author's  collection.) 


I 


INJURIES   OF  THE   WRIST    AND   HAND 


343 


\ 


mewliat  swollen,  or  at  least  thicker  than  norniaL  Pressure  over  the  scaphoid 
ne  will  elicit  extreme  pain  and  tenderness.  The  diagnosia  is  to  be  confirmed 
by  the  X-rays  and  best  by  stereoscopic  X-ray  pictures.  The  marked  limitation 
of  motion  may  remain  after  fractnres  of  the  scaphnifl,  and  if  it  does  not  improve 
at  the  end  of  two  or  three  months,  it  is  considered  wise  to  remove  tlic  loose 
bony  fragment,  inasmuch  as  in  many  cases  it  does  not  unite  with  the  other,  its 
blood  supply  having  IxK'n  sluit  off.  One  of  the  most  marked  and  persisfpnt  .shpis 
of  fracture  of  the  scaijlwid 
is  tenderness  over  the  bone 
at  the  bottom  of  the  ana- 
tomic snuffbox,  and  such 
tenderness  may  persist,  as 
reconled  by  Codiuan  and 
Chase,  for  years  after  the 
injury.  Another  point 
which  Cod  man  considered 
important  in  the  diagnosis 
is  the  presence  of  marked 
effusion  into  the  tension 
leaths  of  the  extensor 
arpi  radialis  longior  and 
brevier  and  extensor  socun- 
di  iutemodii  pollicis.  This 
effusion  may  be  so  marked 
as  to  give  the  sign  of  flnc- 
tuatioBj  in  a  tense  swelling 
which  appears  over  the  ra- 
dial Iialf  Lif  the  wri.st-jnint 
upon  its  dorsal  surface. 
The  persistence  of  the  limi- 
tation of  motion  and  of  the 
tenderness  has  in  certain 
eases  led  to  the  diagnosis 
of  tuberculosis  of  the  ^vrist, 
or  of  a  beginning  arthritis 
deformans.  Tlje  history  of 
the  injury,  with  the  eharaeteristic  symptoms  following  it,  and  tlie  X-rays  wouM 
usuaUy  suffice  to  eliuiinati?  these  conditions.  Fracture  of  the  scaplioid  may  be 
accompanied  by  fllrw^anl  or  backward  dislocatiun  of  tlie  inner  fragment. 

Fractures  of  the  otlier  carpal  kmes  are  extremely  rare.  Tliey  have  usually 
followed  injuries  produced  by  great  degrees  of  violence.  The  diagnosis  is  to 
be  made  by  tlie  history  of  an  injury,  by  localized  pain  and  tenderness,  by  limita- 
tion of  motion  in  the  bands  and  wrist,  more  or  less  marked,  and  by  X-ray 
pictures. 


I 


Fig.  157.— FRAtn'TjHE  of  the  Carpal  Scaphou>. 
(Case  oi  Dr.  Win.  A.  Downee.) 
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Dislocations  of  the  Carpal  Bones 

With  the  exception  of  the  semilunar  bone,  isolated  dislocations  of  the  several 
bones  of  the  carpus  are  very  rare  injuries. 

Dislocation  of  the  Semilunar  Bone. — The  semilunar  bone  is  sometimes  dis- 
located alone.  In  many  instances  the  dislocation  is  associated  with  fracture  of 
the  scaphoid.  The  bone  is  most  commonly  dislocated  by  extreme  dorsal  flexion 
of  the  wrist  The  displacement  is  forward ;  at  the  same  time  the  semilunar  is 
rotated  about  a  transverse  axis.  The  dislocation  may  be  complete  or  partial. 
The  bone  may  so  far  leave  its  position  that  it  lies  in  the  palm  beneath  the 
flexor  tendons,  or  it  may  even  be  driven  between  the  tendons  and  come  to  lie 
subcutaneously  upon  the  front  of  the  wrist.  The  diagnosis  is  to  I  e  made  from 
the  history  of  a  suitable  injury — namely,  a  blow  or  fall  upon  the  wrist  in  the 
position  of  dorsal  flexion,  by  a  deformity  suggesting  the  dorsal  deformity  of 
Colles's  fracture,  in  some  cases.  Upon  the  dorsum  of  the  wrist  the  os  magnum 
appears  to  be  unduly  prominent,  notably  when  the  wrist  is  put  in  a  position  of 
palmar  flexion.  Just  above  the  prominence  of  the  os  magnum  a  pit  or  depression 
may  be  recognized  on  palpation,  corresponding  to  the  position  of  the  semilunar 
bone.  Upon  the  front  of  the  wrist  a  tumor  may  be  recognized  on  palpation, 
lying  under  the  flexor  tendons.  This  prominence  will  present  just  below  the 
lower  end  of  the  radius.  The  palm  of  the  hand  may  appear  shortened  as  com- 
pared with  the  uninjured  side.  The  fingers  are  held  in  a  position  of  partial 
flexion,  and  motions  of  the  fingers,  either  flexion  or  extension,  are  painful. 
The  styloid  processes  of  radius  and  ulna  retain  their  normal  relations. 

When  combined  with  fracture  of  the  scaphoid,  the  fragment  of  scaphoid 
attached  to  the  semilunar  may  share  in  its  displacement.  Thus,  Stimson 
says :  ^ 

In  one  of  my  cases  the  displacement  from  the  os  magnum  was  complete,  but 
the  semihmar  could  be  slipped  back  and  forth  upon  the  radius  with  loud  crepitus. 
On  opening  the  joint  I  found  a  portion  of  the  anterior  capsule  interposed  between 
the  semilunar  and  the  radius,  and  although  I  could  press  it  partly  out  of  the  way 
and  bring  the  os  magnum,  semilunar,  and  radius  apparently  into  proper  relations, 
they  would  not  remain  so.  I  then  removed  the  scaphoid  fragment  and  again  re- 
duced, but  the  position  was  still  so  insecure,  the  semilunar  slipping  forward  verj^ 
easily,  that  I  removed  it  also. 

I  have  seen  but  one  case  of  uncomplicated  dislocation  of  the  semilunar. 
The  case  was  brought  to  me  for  X-ray  examination  by  Dr.  John  M.  W^oodbury. 
The  dislocation  was  recognized  by  means  of  the  X-rays  and  was  reduced  under 
chloroform  by  direct  pressure  upon  the  palm,  while  the  hand  was  in  a  position 
of  dorsal  flexion  (Codman).  The  wrist  was  then  flexed  and  put  upon  a  palmar 
splint  wuth  a  pad  in  the  palm.    The  displacement  did  not  recur,  and  the  patient, 

*  L.  A.  Stimson,  loc.  cit.,  p.  695. 
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after  keeping  the  wrist  upon  a  splint  for  a  fortnight  or  more,  got  a  good  func- 
tional result* 

Dislocation  of  the  Scaphoid^ — Stimson  stated  ^  that  the  reported  cases  of  dis- 
location of  the  unbroken  scaphoid  numbered  about  ten.  The  dislocation  has 
usually  been  backward.  The  diagnosis  could  he  made  by  palpating  the  dis- 
jiaced  bone  and  further  by  stereoscopic  X-ray  pictures. 

Dislocations  of  the  unciform  and  pisiform  bones  have  been  reported. 
Sidocation  of  the  Os  Magnum. — Partial  and  complete  dislocations  of  the 
bead  of  the  os  magnum  have  been  reported.  They  have  been  produced  by  ex- 
ternal violence  and  by  muscular  action.  The  diagnosis  is  to  be  made  by  finding 
upon  the  dorsum  of  the  wrist  just  above  the  base  of  the  metacarpal  bone  of 
the  third  finger  a  bony  projection.  Disturbances  of  function  in  the  observed 
cases  have  been  slight  or  absent.  Stereoscopic  X-ray  pictures  would  doubtless 
show  the  exact  position  of  the  bone  quite  clearly. 

Allocations  at  the  Mediocarpal  Joint. — The  joint  is  formed  by  the  scaphoid, 
semilunar,  and  cuneiform  above,  and  by  the  trapezium,  trajx?zoid,  os  magnum, 
and  unciform  below.  These  dislocations  are  so  extremely  rare  that  according 
to  Stimson  but  three  cases  have  been  reported  all  told.  One  of  these  was  a 
dislocation  backward,  and  two  were  dislocations  forward,  one  complete,  the 
otfcrr  incomplete.  Of  the  backward  dislocation  re}X)rted  by  Maisonneuve, 
Stimson  says  as  follows  in  substance:^  The  hand  was  displaced  backward 
wd  was  shortened.  Posteriorly  there  projected  upon  the  dorsum  a  considerable 
p^minence  with  a  depression  below  it  opposite  the  transverse  fold  of  the  wrist. 
The  fingers  were  flexed  and  could  be  extended  with  difficulty  only.  The  bones 
of  the  second  row  were  entirely  sej^arated  from  those  of  the  first  and  overrode 
them  posteriorly.  The  internal  and  external  lateral  ligaments  of  the  radio- 
carpal joint  were  completely  ruptured,  as  were  all  the  ligaments  attaching  the 
two  rows  of  bones  together.  In  the  incomplete  dislocation  forw-ard  reported  by 
Dwpres  and  described  by  Stimson,  the  patient,  a  man,  fell  from  a  swing,  his 
lumd  being  caught  between  the  body  and  the  ground.  On  the  back  of  the  wrist, 
» finger's  breadth  below  the  edge  of  the  radius,  there  was  a  depression,  below 
rtich  the  wrist  and  hand  were  normal  in  appearance  and  above  w4iich  and 
between  it  and  the  radius  the  finger  recognized  a  distinct  bony  resistance.  The 
wis  of  the  hand  was  deviated  outward.  The  dislocation  was  readily  reduced. 
In  the  third  case,  reported  by  Richmond  and  described  by  Stimson,  the  patient, 
a  man,  fell  upon  his  hand  from  a  height  of  about  nine  feet. 

The  hand  from  the  wrist  to  the  knuckles  appeared  shortened;  there  was  a 
prominent  transverse  ridge  on  the  back  of  the  wrist  below  the  ends  of  the  radius 
wd  ulna,  and  below  this  ridge  was  a  marked  depression.  On  the  palmar  aspect 
^  base  of  the  hand  was  unduly  prominent,  the  general  direction  of  the  meta- 
<*T)al  bones  being  quite  altered  by  their  l)apes  being  pushed  toward  the  palm. 
Uluntary  flexion  and  extension  were  lost.     The  transverse  dorsal  ridge  could  be 

'i-A-Stimaon,  loc.  cU.y  p.  694,  fifth  edition,  1907.  *  Ibid.,  p.  692. 
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demoDBtrated   to  be   the   first   row   of   cari'al    bones  with    the   semilunar   unduly 
promineiit* 

DiSLOCATIOXS    0¥    THE    WrIST- JOINT 

The  Radiocarpal  Joint. — Dislocations  of  tlie  radiocarpal  joint  are  very  rare. 
Fornierlj,  lM:^f<»r(?  \hv  iminve  of  Culles's  fniftiire  was  reoogniziMlj  this  injury  waJ4 
believed  to  be  a  dislwation  of  the  wrist.  Dislocation  of  the  wrist  may  occur 
either  frirward  or  hai'kwsirrh 

Backward  Dislocation  of  the  Wrist*— This  has  usually  followed  falls  upon 
the  pal  in  of  the  hand  or  other  violence  causing  extreme  dorsal  flexion  of  the 
wrist,  the  violence  in  nuiny  instances  having  Ijecn  extreme.  Thus,  in  two  cases, 
those  of  Bilrotli  and  Kidygier,  quoted  by  Stimson/  one  patient  was  pressing 
with  the  palm  of  his  hand  apiinst  a  moving  railway  car  when  he  w^as  struck 
upon  tlje  ellx)w  by  another  car  coming  in  the  opposite  direction.  He  received 
a  compound  dislocation  of  tlie  wrist,  the  articular  surfaces  of  the  radius  and 
ulna  projecting  through  the  skin  on  tiie  paluiar  surface.  The  second  case  was 
caused  in  a  similar  manner  between  a  moving  wagon  and  a  wall  In  a  large 
proportion  of  the  re^iortc^l  cas4*s  the  violence  has  lieen  si>  cxtrerue  that  very 
extensive  ruptures  and  lacerations  of  the  soft  parts  about  the  wrist  have  l>een 


Fll}.     15S. DORHAt.    DmLOCATION    OF    TlIK    Wf^n  l-Jf  tTN  T. 

(New   Vurk  lIiNipital  colk-ctiun,  strvict'  of  I  ^^»  Fntiik  llartley,) 

produced.  The  tendous  upon  the  dorsum  of  the  hand  have  bec-n  diahx^ated,  and 
the  flexor  tendons  separated  or  pushed  to  the  outer  side  by  the  radius.  The 
signs  and  syui]itoni9  elf>s(*!y  resemble  those  of  Colles's  fracture,  with^  however, 
certain  im|iortant  distinctions.  They  are  said  to  be  as  follows:  The  projection 
up<:)n  the  paluujr  asiKH^t  of  the  wrist  produced  by  the  lower  end  of  the  radius  is 
at  a  lower  level  than  that  observed  in  CoUes's  fracture,  and  its  lower  Ixjrder  is 
more  sharply  marked,  representing  the  edge  of  the  radius.  The  dorsal  pro- 
jection also  is  more  abrupt  and  it  is  nsually  possible  to  niake  out  on  palpation 
the  outlines  of  the  upj^er  borders  of  the  first  row  of  the  carpus.     In  uncom- 

1  L.  A,  Sdmson,  loc  ciL,  p.  683, 
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plicated  cases  the  relations  of  the  styloid  processes  of  the  radius  and  ulna  are 
preserved;  there  is  notable  apparent  antero-posterior  thickening  of  the  wrist. 
Generally  speaking,  there  should  be  no  great  difficulty  in  the  diagnosis;  if 
complicating  fractures  existed,  or  if  the  limb  were  greatly  swollen,  stereoscopic 
X-ray  pictures  would  render  the  diagnosis  clear.  A  considerable  proportion 
of  the  cases  are  compound  dislocations  in  which  the  diagnosis  could  be  made  at 
sight. 

Forward  Dislocation  of  the  Wrist. — In  these  the  cause  has  usually  been  a 
fall  upon  the  back  of  the  strongly  flexed  hand.  Several  cases  of  forward  dis- 
location by  direct  violence  have  been  reported.  There  is  a  marked  depression 
jnst  below  the  articular  border  of  the  radius  upon  the  dorsum  of  the  hand,  and 
the  two  bones  of  the  forearm  project  prominently.  Upon  the  flexor  surface 
there  is  a  corresponding  projection  which  is  constituted  by  the  displaced  bones 
of  the  carpus.  The  motions  of  the  wrist  are  either  abolished  or  greatly  re- 
stricted. There  is  an  apparent  as  well  as  a  measured  shortening  of  the  hand 
from  the  lower  end  of  the  radius  to  the  tips  of  the  fingers.  In  neither  anterior 
nor  posterior  dislocations  of  the  radiocarpal  joint  does  reduction  present  any 
peat  difficulty. 

FuthoIogicMd  Dislocations  of  the  Wrist. — ^Pathological  dislocations  of  the 
vrist-joint  as  the  result  of  disease  of  the  structures  entering  into  the  joint  have 
oeeisionally  been  observed. 

A  spontaneous  subluxation  forward  of  the  carpus  has  been  observed  and 
reported  in  good  many  instances.  In  some  of  them  the  condition  has  been 
gTMhuilly  produced  apparently  as  the  result  of  muscular  strains  often  repeated, 
ofiodi  a  character  as  to  tend  to  displace  the  wrist  and  hand  forward.  In,  some 
rfdareMies  observed  these  strains  upon  the  muscles  and  ligaments  huvt^  been 
ola^ied  hj'  the  occupation  of  the  individual ;  in  others  no  such  causative  factor 
cnnld  Vbt  found.  In  some  cases  the  condition  appears  to  have  arisen  without 
ipptient  cause,  but  after  it  has  existed  for  some  time  permanent  changes  in 
the  bones  take  place,  so  that  the  displacement  cannot  he  overcome.  Symptoms 
other  than  the  mere  deformity  may  or  may  not  be  present.  In  some  of  the 
cages  movements  of  the  joint,  and  especially  the  movement  of  dorsal  flexion, 
have  been  painful.  Among  the  twelve  cases  of  IMadehmg,  quoted  by  Stimson, 
one  specimen  was  obtained  from  the  body  of  a  woman  aged  about  twenty  years. 
Longitudinal  sections  of  the  joint  were  made  and  showed  that  the  carpal  bones 
wre  displaced  forward,  notably  upon  the  radial  side,  to  the  extent  of  half  an 
inch,  and  to  the  same  distance  upward,  by  absorption  of  the  anterior  half  of 
the  articular  surface  of  the  radius,  so  that  the  posterior  portion  projected  down- 
ward over  the  dorsum  of  the  wrist 

Congenital  Dislocations. — Congenital  dislocations  of  tlie  radiocarpal  joint 
hare  been  reported — that  is  to  say,  examples  of  congenital  deformity  of  the  bones 
entering  into  the  wrist-joint,  such  that  deformities  were  produced  resembling 
dislocations.     They  are  of  no  great  surgical  interest. 
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Dislocations  of  the  Joint  Between  the  Radius  and  Ulna 


These  inaj  ofpiir  in  Hirre  directioTis,  The  ulna  may  lie  dialocated  forward, 
or  l>«ekwar<lj  nr  iinvartl  and  dowinvarrl.  Tn  fractures  of  the  radius  with  loss 
of  substance  ami  nommioii,  the  whole  luind  may  deviate  markedly  toward  the 

radial  side  and  a  snhluxa- 
tion  of  the  l*Kver  end  of  the 
nlna  may  thus  be  produced, 
(See  Fig.  2,  page  24, 
Vol  I.) 

dislocations  of  the  TJlna 
Back  ward. ^ — In  the  major- 
ity of  reiKirted  eases  the 
disltK'ation  lias  been  pro- 
duced hy  excessive  prona- 
tion of  the  wrist.  The 
signs  and  symptoms  are, 
that  the  hand  is  pronated 
and  supinaH^iti  is  cither  dif* 
fieidt  or  impossible*  The 
ulna  projects  proniinently 
at  the  back  of  the  wrist. 
Tlie  dishx'Htion  is  to  be  rec- 
iiirnizL'd  practically  at  si^jht 
Dislocation  of  the  TJlna 
Forward.— Stimson  states  ^ 
tliat  tids  dislocation  **  a|>- 
|)cars  commonly  to  have 
been  caused  by  direct  vio 
leuce  coming  in  opposite  di- 
rcctiims  upon  the  lower  end 
of  the  radius  and  nlna, 
while  the  band  was  more  or 
less  supinated."  The  signs 
and  syuiptoms  are  that  the 
lower  end  of  tlie  ulna  forms  n  prominence  upm  the  front  of  the  wrist  and  may 
be  displaced  radiahvard,  so  ttiat  it  lies  more  or  less  in  front  of  the  radius.  The 
cliapiosis  is  simple  upon  ins|^etion  and  palpation.  The  injury  may  be  compli- 
ciitcd  by  fracture  of  the  radius. 

Dislocation  of  the  TTlna  Inward  and  Downward.- — This  is  usually  a  complica- 
tion of  fracture  of  the  radius  or  has  been  observed  as  a  complication  of  disloca- 
tion of  the  up]}er  end  of  tlie  radius. 


FiQ,    l.nf>.-^FHArn  HI     iii     the    Finn    Mkia*  ahi-af,   Bmnk, 
SHOWiNQ  Anoulah  1  JisFLAi'KJWKXT.     (AiUlior *»  collectiou.) 


I 


I 
I 

I 


L.  A.  Stimaon.  /or.  nV.,  p.  680, 
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Fbactitkes  op  the  Metacarpal  Bones 

Fractures  of  the  metacarpal  bones  are  fairly  cooiiuoii  injuries.  Tliey  mav 
be  produced  either  by  direct  or  indirect  violenct\  In  tlie  eases  produced  by 
direct  violence,  blows^  or  falls  upm  the  band,  or  crushing  injiirieSj  one  or 
several  of  the  metacarpal  bones  may  be  fractured.  In  ibe  fractures  by  indirect 
violence  the  ])^ne  is  usually  l>roken  by  a  force  which  aits  in  tlie  direction  of  its 
long  axiSj  is  applied  to  the  bead  of  the  kme  and  tends  to  liend  it,  resulting  in  a 
fracture.  The  third  and  fourth  metacarpal  bones  are  most  often  broken  and  the 
two  ont.sitle  ones,  the  first  and  the  tiftb,  least  often,  though  the  latter  are  more 
often  broken  by  direct  violence  than  ibe  former,  I  liave  seen  recently  two  cases 
of  fracture  of  the  fifth  metacarpal  near  its  lower  end.  One  w^as  produced  by 
a  blow  with  the  fist,  which  fractured  the  fifth  metacarpal  just  behind  the  head 
with  slight  impaction;  the  otlier  by  a  fhll  upun  tbo  hmui.  This  was  also 
sligbtly  iiiipa(*ted.     (See  Figs.  ITii)  and  1  <»<*.) 

In  the  cases  produced  by  direct  violence,  the  fractures  are  often  compound 
and  attended  l)y  more  or  less  extensive  injuries  to  the  soft  parts.  Such  frac^ 
tures  are  n<*t   infrequently 


seen  in  hospital  practice  as 
the  result  of  niacbinery  ac- 
cidents, or  the  falls  of 
heavy  weights  n|>oii  the 
hand. 

The  signs  and  symp- 
ioms  of  fmclurc  of  Ike 
metacarpal  bones  arc  |>inu 
and  tenderness  at  the  site 
of  the  fracture,  usually 
marked  swelling  and  in- 
tlanunation  of  thi*  ^lorsum 
of  the  hand,  loss  of  func- 
tion in  tlie  aff*K*ted  finger 
or  fingers,  moderate  angu- 
lar deformity  visible  or  pal- 
pable, or  iKitb,  and  if  the 
fracture  he  not  impacted, 
abnormal  mobility  and 
crepitation,  I  have  always 
found  that  T  could  make  a 
more  accurate  diagnosis  by 
means    of    X-ray    pictures 

than  by  ordinary  methods  of  examination,  except  in  casos  of  compound  fracture. 
In  some  cases  in  wdiich  the  signs  of  fracture  have  lieen  obscured  by  swellings  the 
diagnosis  of  fracttn*e  has  Wen  substantiated  later  l>y  the  formation  of  a  pro- 
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jecting  callus.  It  should  l>e  borne  in  mind  that  many  of  these  fractures  are 
produced  by  direct  violence  with  severe  contusion  of  the  kunckles  and  back  of 
the  hand,  that  thcv  are  not  infrequently  com  pound,  or  that  a  small  wound  or 
wounds,  or  abrasions  may  exist  upon  the  skin  over  the  fracture,  that  there  is 
a  strong  tendency  for  the  fractures  in  this  situation  to  be  followed  by  a  sharp 
attack  of  inflammation,  and  that  the  local  conditions  favor  infection.  In  such 
fractures,  therefore,  precautions  alimild  he  used  to  avoid  infection.  The  skin 
of  tlie  band  slmuld  he  thoroughly  disinfected  and  tlie  severity  of  the  inflamma- 
tion combated  by  the  application  of  w*et  antiseptic  dressings,  a  solution  of 
aluiuinum  acetate  ior  example,  and  by  nuuntaining  as  far  as  jKKssible  an 
elevated  position  until  the  inflammation  subsides.  In  fractures  of  ihe  si^cond 
and  fifth  metacarpal  bones  tight  bandging  of  the  hand  should  be  avoided  lest  by 
lateral  compression  it  cause  an  angular  deformity. 


Fractures  of  the  Piialaxges  of  the  Fingers 

These  fractures  may  he  caused  by  direct  or  indirect  violence,  the  former 
group  oeing  much  the  more  frequent.  They  are  caused  by  external  violence, 
such  as  blows,  falls  upon  the  fingers,  are  often  compound  and  may,  there- 
fore, be  serious  inju- 
ries. In  the  relatively 
infrequent  fractures  by 
indirect  violence,  blows 
and  falls  upon  the  end 
of  the  extended  finger 
are  the  most  common 
cause*  The  symptoms 
and  signs  of  these  frac- 
tures are  the  onlinary 
pain,  mobility,  crepi- 
tus, etc.,  and  owing  to 
the  ptjsition  and  rela- 
tions of  tlie  bones  they 
are  easily  recognized. 
In  case  neither  mobil- 
ity nor  crepitation  is 
discoverable,  a  Ideal- 
ized point  of  extreme 
tenderness  ujmui  pressure  and  the  production  of  pain  when  the  finger  is  crowded 
upward  toward  the  wrist  will  often  indicate  tlie  point  of  fracture.  The  lat- 
ter sign  is  also  of  value  in  fractures  of  the  metacarpal  bones.  In  compound 
fractures  caused  by  direct  violence  such  as  are  produced  by  machinery  acci- 
<lent3,  by  bloAvs  np<in  the  hand  with  iron  bars,  or  the  falls  of  heavy  weif^hts 
upon  the  hand,  the  injuries  are  often  very  complicated  and  may  be  attended 
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br  extensive  laceration  of  the  soft  parts,  rupture,  or  division  of  tendons,  by 

jractturee  extending  into  the  joints,  and  in  some  oases  by  such  severe  contn- 

dm  of   the   tissues   that   tlie 

Vitality  of  a  whole  or  portion      r 

«)f  one  or  more  fingers  may  be 

J»trf»yei     In  the  treatment 

«{lhese  oases  it  is  to  he  brjrne 

in  loind  that  a  thiimh,  even 

tliough   iniieh    disfigured,    or 

^'vn  stiff,  may  still  he  a  luem- 

W  of  great  use.     The  same 

Jos  not^  however,  obtain  <»f 

llie  fingers.     A  finger  which 

cannot  be   flexed  may  he  so 

aoch  in   the   way   as   to   be 

wurae  than  useless.     Accord- 
ingly, in   severe  injuries   of 

fc  fingers,  if  the  probability 

is  tliiit  a  stiff  finger  will  re- 
mit from   conservative   treat- 

UMfftt,  it  is   better  judgment 

t/>  remove    it   at   once.      If, 

however,  the  case  is  seen  soon 

ifler  the  accident,  very  much 

miy  be  hoped  for  by  careful 

<Iisiiifi^*ti<in   and   replacement 

<»f  tlie  injured  parts  in  their 

fi-imml     relations.       If     the 

foimd  can  be  kept  aseptic, 
^Jie  end  results  are  sometimes 
^ibpri&ingly  good.    The  pmxi- 

mal  phalanx  is  broken  more 

^ititn  than    the    second,    and 

that  more  often  than  the  third. 

M,  following  the  healing,  the 

iiidiviJual  finds  that  the  finger  or  finjrers  are  a  detriment  rather  than  an  aid 

♦oLim  in  his  work,  such  a  pi^rtiun  of  the  finger  or  fingers  uvav  then  l^e  ampu- 

Uted  as  seenis  best  in  tlie  individual  case. 


Dislocations  of  the  Cabpo-metacakpal  Joints 

The  carpo-metacarpal  joints  may  all  be  dislocatedj  either  separately  or  in 
w  combination.  The  disloeatious,  however,  of  all  but  the  first  are  extreniely 
rare.   The  dislocations  of  the  metacarpal  Ixme  of  the  thunih  are  nearly  always 
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ill  a  backward  direction.  Tlie  dislocatiou  may  be  ineomplete  or  complete,  the 
latter  being  less  frequent  The  di Allocation  mny  be  produced  by  varioiig  kinds  of 
violence.  A  direct  blow  or  fall  iipm  tbe  ball  of  tlie  tbinidj,  or  by  forced  flexion 
of  the  thumb  into  the  palm  of  tlie  hand,  or  by  extreme  extensiom  In  tbe  in- 
complete form  the  base  of  the  metacarpal  bone  of  ttie  thumb  forms  a  prominence 
upon  tlie  radial  side  of  the  dors^um  of  the  wrist,  rendered  more  prominent  by 
pressing  the  t!ium!>  toward  the  pahii,  Tt  is  rendily  identified  as  the  liase  of  the 
metacar]ml  hone  by  pidpation,  .sint*e  it  is  continuons  with  the  shaft.  All  the 
movements  of  the  joint  are  painful  and  limited.  The  dislocation  is,  as  a  rule, 
readily  reduced  by  direct  pressure. 

In  tbe  coniplete  furm  of  dislocation  thr  base  of  tbe  brme  rises  up  up»n  the 
trapezium  and  the  thumb  apixmrs  sliortened.     The  thumb  is  usually  flexed  at 


Pia.  163. — Fracture  uf  the.  Fih»t  Phalanx  or  the  Thumb  by  Dihkct  Violence.   Loss  of  Sxxb- 
STANCE,    Failitre  OF  Union.     I^ateml   view.     (AuUiorw  collcctiuu.) 


the  earpo-metacarpal  j<»int,  and  the  trapezinm  can  l)e  felt  upon  the  palmar 
snrface  of  the  thenar  enjiuence  as  a  hard  IkkIv.  Reduction  has  nsually  been 
easy  by  traction  and  direct  pressure.  The  other  metacarpal  l>ones  have  been 
very  rarely  dislocated.  When  tliese  injuries  occur  they  are  to  be  rec^igiiixed 
by  characteristic  displacements  and  deformities  not  hard  to  identify  upon  care- 
ful  examination. 

Dislocations  of  the  First  Phalanx  of  the  Thumb, — These  are  interesting  and 
iinpiU'taut^  since  tlu^y  are  not  only  frecpieut  but  also  may  be  difficult  to  reduce. 
In  ninoerouH  instances  reduction  by  ordinary  means  has  failed,  and  oiien 
artbrotomy  has  been  necessary  to  replace  the  dislocated  bones. 
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Dislocations  of  the  Tiumb 

Backward  Bislocations  of  the  Thumb.— Thii,  is  the  most  common  variety  and 
the  most  interetiting.  Tlie  cause  of  the  dislocation  has  Wen  blows  and  falU 
upon  the  thomh,  producing  hv|}i'rextensioii  of  the  tirst  phalanx*  The  anterior 
ligament  is  put  up»n  the  shrteh  smd  finally  ruptures,  lieing  torn  away  from  the 
metacarpal  bone.  An  important  element  in  the  dishicatwn  is  the  fact  that  the 
anteriur  ligament  remain?^  attached  to  t!ie  jilialanx  and  is  disphiced  with  it.  The 
dislocation  may  he  complete  or  incomjjletc.  In  the  latter,  the  anterior  edge  of 
the  articular  surface  of  the  phalanx  rests  against  tlie  head  of  the  metacarpal 
Iwinc,  In  the  complete  variety  the  articular  surfaces  leave  one  another  com- 
pletely and  the  phalanx  rests  upon  the  dorsal  surface  of  the  nietncarpal  just 
alMive  its  head.  In  the  incnm]^lcte  form  the  short  musch'S  attacheil  to  the  base 
of  the  phalanx — namely,  the  afhluctor  and  abductnr  muscles  4>f  the  thumb — 
maintain  the  pludanx  in  its  piisiti^»n.  Tlie  tenninal  ])lialaux  is  luoderately 
flexed,  the  tirsi  p]talanx  hyperexfc^uded^  but  nnt  tu  a  riglit  an^Ie.  Thi*  disliM-atiMn 
IS  readily  reduced  by  traction  upon  the  plialanx  and  Hexion  of  tlie  thumb.  This 
degree  of  dishx^ation  can  sometitues  l>e  pntduced  vnhuitarily  by  half  gnnvn  l)oys 
and  girls  through  voluntary  contraction  of  the  extensor  nniscles,  Wlien  I  was 
a  boy  at  school,  I  recall  that  the  power  to  produce  this  dislocation  at  will  was 
considered  a  rare  and  valuable  aceomplisbment. 

The  Complete  Form  of  Backward  Dialocation  of  the  Thumb. — In  this  form  the 
plialanx  is  displaced  still  further  u|>on  tlie  dorsum  of  tlie  metacarpal  bone,  while 
the  head  of  the  metacarpal  projects  into  tlie  palm  and  can  be  felt  as  a  rounded 
pronn'nence  beneatli  the  skin.  The  phalanx  is  byperextended  to  an  extent  which 
may  be  as  great  as  a  right  angle.  The  riietacarpal  lioue  is  adducted  into  the 
palm.  Its  head  projects  through  the  rent  in  (he  glenoid  ligament,  while  the 
tendons  of  the  short  musch-s  of  the  tlmuib  with  tlieir  sesamoid  bones  eudirace 
it  n|K»n  either  side.  The  tendon  of  the  flexor  lungus  poUicis  is  usually  dts- 
lr»caled  to  the  inner  side,  though  it  Tuay  remain  atretched  across  the  front  of  the 
head,  or  in  rare  cases  pass  to  the  outer  si<le.  Tin*  internal  hiteral  ligament  is 
ruptured,  in  some  cases  the  external  ligament  as  well.  The  phalanx,  as  it  rides 
ii]K>n  the  dorsum  of  the  metacarpal  may  \ye  moved  laterally,  rotated  and  even 
flexed  so  that  it  lies  in  a  position  parallel  to  the  metacarpal.  This  movement 
should,  however,  be  avoided,  lest  by  making  it,  the  so-called  complex  form  of 
disk>cation  be  jiroduced  {  FaraW^uf ).  He  believed  tluit  the  s(?samoid  lx>nes  might 
thus  lie  interposed  Iietween  the  phalanx  and  the  metacarpal,  rendering  reduction 
difficult.^ 


The  cause  of  this  difficulty  in  all  cases  in  which  I  have  exposed  the  joint  has 
been  the  toni  eflge  of  the  anterior  ligament  closely  ilrawn  across  the  back  of  the 
metacarpal  behind  its  head,  and  a  slight  nicking  of  that  edge  made  raluction  easy. 
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It  is  believed  that  flexion  of  a  dislocated  phalanx  tends  to  produce  this  engagement 
of  the  capsule,  but  I  know  tliat  it  can  take  place  without  that  aid. 

In  attempting  to  reduce  these  dislocations  of  the  thumb,  traction  in  the 
straight  position  should  not  be  used,  for  under  these  circumstances  the  muscles 
attached  to  the  sesamoid  bones  pull  the  glenoid  ligament  backward,  so  that  when 
the  attemi)t  is  made  to  bring  the  phalanx  back  into  place  by  traction  followed 
by  flexion,  the  ligament  comes  to  lie  between  the  joint  surfaces,  its  anterior  face 
being  applied  to  the  head  of  the  metacarpal  bone.    According  to  Stirason :  ^ 

The  attitude  of  the  thumb  is  maintained  by  tlic  sliort  muscles  attached  to  it, 
and  all  that  is  necessary  to  overcome  that  opposition  is  to  relax  the  muscles  by 
pressing  the  metacarpal  bone  toward  the  palm,  tlien  reduction  is  made,  while  main- 
taining the  phalanx  in  rectangular  dorsal  flexion,  by  pressing  its  base  downward 
toward  the  end  of  the  metacarpal  and  flexing  when  the  proper  level  is  reached. 
If  the  torn  anterior  ligament  has  not  caught  behind  the  head,  as  just  described,  it 
will  be  pushed  before  the  base  of  the  phalanx  and  the  latter  will  turn  past  the 
head  of  the  metacarpal  in  flexion  as  soon  as  it  descends  far  enough. 

If  the  ligament  has  caught  behind  the  head  it  renders  reduction  much  more 
difficult.  If  pressure  upon  the  base  of  the  ])lialanx  is  continued  in  the  extended 
position,  while  at  the  same  time  the  phalanx  is  rotated,  the  ligament  may  some- 
times be  disengaged  from  the  head,  when  reduction  will  occur.  If  not,  an  open 
oi)eration  is  better  than  undue  violence. 

Forward  Dislocations  of  the  Thumb. — These  are  produced  by  a  blow  or 
sudden  j)rcssure  upon  the  dorsum  of  the  first  phalanx  producing  an  extreme 
degree  of  palmar  flexion.  The  injury  is  a  rare  one.  The  signs  and  symptoms 
are  that  the  phalanx  is  displaced  forward,  that  the  metacarpal  projects 
prominently  upon  the  back  of  the  thumb  where  it  may  be  seen  and  felt.  Reduc- 
tion is  easy  by  traction  and  forward  pressure  upon  the  metacarpal  with  back- 
ward pressure  upon  the  phalanx,  or,  according  to  Stimson,  by  forced  flexion  of 
the  thumb  aided  if  necessary  by  impulsion  downward  of  its  base. 

Dislocations    at    the    Metacarpo-piialancjeal    Joints    of    the    Fingers 

These  are  far  less  fre(|uerit  than  corresponding  dislocaticms  of  the  thumb, 
dislocation  of  the  index  finger  being  the  most  common.  The  dislocation  may 
take  place  forward  or  backward.  The  causes  are  blows  or  falls  upon  the 
finger  causing  hyperextonsion.  The  joint  capsule  is  torn  away  anteriorly  from 
the  head  of  the  metacarpal.  The  diagnosis  is  simple.  In  dorsal  dislocation  the 
base  of  the  phalanx  forms  a  prominence  u])on  the  back  of  the  hand.  The  head 
of  the  metacarpal  projects  into  tlie  ])alin.  The  finger  may  be  straight  or 
slightly  flexed.  There  is  loss  of  function  in  the  finger  which  appears  shortened. 
In  the  incom])lete  form,  reduction  is  easy  by  tracticm  followed  by  flexion.     In 

*  I..  A.  Stimson,  loc.  cit.,  p.  707. 
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the  complete  form  this  method  commonly  succeeds  but  ruaj  fail.  Stimson 
recommends  m  prefereuce  to  these  inanipulatiuns  direct  pressure  ujiou  tlie  base 
of  the  phalanx  with  tlie  iiuger  in  liyjx^rextension  followed  by  tiexirm;  lielieving 
that  the  <litfieulties  met  with  io  reducing  these  disbjcations  deiieml  iijion  tlie 
interp4»i^ition  td"  ihu  anterior  ligament  in  the  furni  of  an  npruu  belwtrn  I  he  head 
of  the  metacarpal  and  the  base  of  the  phalanx.  Cases  in  which  the  obstacle  was  of 
this  charaeler  have  been  rejHjrted  by  WilHioer,  Kiinig,  Lange,  Vidkinanu,  and 
Stimson.  In  one  ease  of  my  own,  a  dursal  dislocatinn  u{  the  first  phalanx  of  the 
fiftli  finger  iu  a  young  woman,  reduction  by  maniijulation  failed,  I  made  a 
small  incision  over  the  palmar  as|Tect  of  the  joint  and  found  that  the  nbstruetion 
was  due,  in  part  at  least,  to  interposition  of  a  heavy  strand  of  the  anterior 
ligament  interpusetl  between  the  head  of  the  metacarpal  and  the  base  of  the 
[dialanx.  The  flexor  tendons  were  found  displaced  to  the  radial  side  uf  the 
nii'tacarpal  and  were  wound  at^ross  the  side  of  its  head  and  iijion  its  flni*sum. 
The  dish^eation  could  not  be  reduced  nnlil  the  ten<lnns  were  dianigaged  from 
betw*een  the  bones  and  replaced  in  front  of  the  metacarpal  by  means  of  a  hook, 
whrn  reductinn  was  rea<lily  made. 

Forward  Bialocations  of  the  Metacarpo-phal anneal  Joints. — These  dislocatitais 
are  produced  by  notable  violence  to  the  fingi^s.  Stimson  states  tliat  their  moile 
of  production  is  not  clear.  They  are  readily  rc^cognized  by  the  projection  of 
the  licad  of  the  metaear]jal  upon  the  dorsum,  and  the  ]irojection  of  the  base  of 
the  phahinx  into  the  palm  wliere  it  may  be  felt.     Kedaction  is^  easy. 


Dislocations  of  the  Phalanges  of  the  Fingers 

Dislocations  of  the  Middle  Phalanges  of  the  Fingers.^These  may  avt'ur  from 
Idows  or  falls  ^^^on  the  fingers.  The  distal  phalanx  may  be  displaced  forward, 
t»r  backward,  or  rarely  to  one  side.  They  are  easy  to  recognize  upon  inspe<!lion 
and   palpation  by  ree^ignizing  the  l»ony  displacements. 

Bislocations  of  the  Distal  Phalang^es.— Thes^e  are  usually  l)ackward,  forward 
disliK-ations  having  hvvu  obsoi'ved  in  the  tlimnb  only.  The  cause  is  a  blow  or 
a  fall  upon  the  end  of  the  linger.  Recognition  and  reduction  are  usually  easy. 
If  the  violence  was  extreme  the  tendon  i>f  the  th>xor  may  be  toni  away  from  the 
base  of  the  phahinx  or  the  dislocation  may  be  rendered  compiund.  Stimson 
stated  ^  that  while  the  reduction  is  usually  easy,  it  may  be  rendered  difficult 
by  the  interposition  of  the  anterior  portion  of  the  capsule,  or  by  the  tension 
of  the  displaced  tendon^  as  he  has  oliserve<l  in  com|vamd  dish^r^ations  of  the 
tenninal  phalanx  of  the  thumb  so  that  the  tendon  had  to  l>e  drawn  aside  with 
a  hook  in  order  to  reduce.  There  is  nothing  charaeteristie  about  the  position 
of  the  phalanx.  It  may  be  extended  or  straight,  or  flexed  across  the  articular 
surface  tif  tlje  phalanx  almve. 

Forw^ard  dislocations  of  the  termiiial   phalanx  have  been  observtMl  only  in 
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the   thumb.      The   diagnosis   will   be   simple   upon   inspection   and   palpation. 
Lateral  dislocations  are  extremely  rare. 

Open  Wounds  of  the  Hand  and  Fingers 

While  the  diagnosis  of  open  wounds  of  the  hands  and  fingers  is  usually 
quite  simple,  upon  careful  inspection  of  the  wound,  yet  there  are  so  many  im- 
portant structures  Avhich  may  be  wounded  and  so  many  serious  and  even  fatal 
complications  which  may  follow  wounds  of  the  hand,  that  these  injuries  desen-e 
the  most  careful  scrutiny.  It  is  to  bo  borne  in  mind  that  the  vitality  of  the 
hand  and  fingers  is  very  great  and  that  the  most  complicated  injuries,  if  they 
can  be  kept  clean,  heal  quickly  and  well.  The  hand  and  fingers  are,  however, 
exposed  to  a  great  variety  of  infections,  and  a  comparatively  trifling  wound  in 
this  region  may  be  followed  by  disastrous  rnd  ev(»n  fatal  results.  One*  of  the 
most  common  complications  of  small  and  apparently  trifling  wounds  of  the  hand 
is  the  division  of  a  tendon.  The  possibility  of  such  an  injury  should  always  1)8 
thought  of.  Such  is  the  abundant  blood  sui)])ly  and  vitality  of  a  finger  that  in 
case  a  j)ortion  of  a  digit  is  actually  severed  and  the  wound  is  seen  within  a 
very  short  time  of  its  infliction,  the  separated  part  should  be  sutured  in  place 
in  the  hope  that  it  may  survive.  Other  common  accidents  in  w^ounds  of  the 
hand  are  injuries  of  joints.  I  have  seen  such  occur  in  dispensary  practice,  not 
infrecjuently  at  the  metacarpo-phalangeal  joint  in  consequence  of  a  blow  of  the 
fist  striking  against  a  sharp  tooth.  Such  an  injury  may  be  very  serious  indeed. 
Early  and  careful  disinfection  may  render  it  aseptic,  but  in  numerous  instances 
the  joint  Ix^comes  infected  and  a  stiff  joint  or  amputation  of  the  finger  is  the 
result.  I  have  s(»veral  times  seen  a  char.cre  of  the  finger  or  knuckle  result  from 
a  blow  with  the  fist  against  the  tooth  of  an  individual  with  active  syphilis  and 
mucous  patches. 

l^enetrating  wounds  of  the  finger-joints  may  usually  be  recognized  by  the 
escape  of  a  small  amount  of  synovial  fluid.  When  infection  of  the  wound  occurs, 
the  joint  becomes  exiiuisitely  i)ainful,  the  surrounding  s?)ft  parts  are  swollen, 
notably  upon  the  dorsal  surface.  The  discharge  is  changt^d  from  a  clear  synovia 
to  a  sticky  purulent  one.  Crowding  tlu^  joint  surfaces  together  is  exquisitely 
painful.  Erosion  and  destruction  of  the  cartilages  are  readily  recognized  by 
bonv  "rratin<2:  on  moti(m. 

In  the  treatment  of  all  injuries  of  the  finger  and  hand,  however,  it  is  to 
be  borne  in  mind  that  fibrous  ankylosis  with  permanent  stiffness  may  result, 
notably  in  elderly  people,  if  the  joints  are  kept  in  one  position  too  long.  There- 
fore, in  hand  injuries  in  g(»neral,  it  is  wise  to  leave  the  fingers  so  exposed  that 
they  can  be  moved,  if  that  is  possible,  or  if  not,  to  begin  passive  and  active 
motion^  in  the  tinger-joints  at  the  earliest  possible  moment. 

Foreign  bodies  in  great  variety  mi\y  penetrate  and  remain  in  the  hand  or 
fingers.  Such  may  Ix^  needles  or  parts  of  needles,  bits  of  steel,  bullets,  pieces 
of  glass;  8])linters  of  wood,  etc.     At  the  i)resent  time,  such  bodies,  if  inorganic, 
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cm  readily  be  detected  and  li>pjitfd  hy  inenns  of  stereost^opic  radiof^nphs.     Th(* 
|ir*iti(»n  uf  the  foreiini  Lodj  with  reforL*iiee  to  bone,  wlietlier  upuii  ttie  dorsal 
<>rihe  palmar  aspect  of  the  same,  eaii  l>o  determined  in  this  way  with  accuraey. 
Tills  is  of  course  not  true  of  piec^es  of  wood  or  other  urgiinie  material.     In  the 
ili'^noe  of  an   X-ray  exanuDati^jn, 
sii^rp   and    slender    foreign    bodies 
iike  needles,  whieh  have  penetrated 
the  hand,  should  never  be  sought  for 
in  fl  haphazard  fashion.     Siicli  b^id- 
ies  may  often  travel  a  con.sidernble 
distance  in  a  few  days,  and  unless 
liiey  can   be   actually   palpated,   or 
ret-ognizcd  as  giving  a  sense  of  re- 
sistance^ the  surgeon  slioidd  lie  very 
tious  about  cutting  for  theui.     I 
seen  numerous  futile  atlempts 
!of  this  character*     In  the  detection 
of  mch  a  foreign  body,  however,  an 
iiiilxjrtant  diagnostic  aid  is  the  tiud- 
ing  of  sorae  fixed  point  of  iemler- 
ftfMB  when    the    finger    or    liaud    is 
pressed  upon  qf  grasi>ed  in  a  cer- 
tiiin  way*     If  the  examination   be 
itiade  persistently  and  carefully,  ime 
tiijiy  thus  be   able  to  locate   a  for- 
eipn    body     with    reasonable    cer- 
tainty, so  Uiat  an  incision  will  be 
iustitiable. 

The  ordinnrv'  pistol-shot  wounds 
iiot  infrequently  seen  of  the  luind 
«re,  if  the  wound  is  ncit  pmbcd  or 
othen^^ise  infected,  and  if  no  bone 
U  fractured,  rarely  of  great  grav- 
ity. An  exception  must  be  niafle, 
kowever,  in  the  case  of  the  blank- 
ciftridge  pistols  commonly  used  by 
lwy«  on  the  fourth  of  July  and 
odier  jubilant  oecasions.  The  wadding  nf  such  cartridges  is  often  infected  with 
t^ana  genns,  and,  as  already  mentioned  in  tiiis  book,  minierous  cases  of  tetanus 
tpf  observed  nearly  every  year  during  the  weeks  following  the  fourth  of  July. 
h  i-4  wise  and  proj^^er  in  these  eases  to  give  a  prophylactic  iujection  of  tetanus 
antitoxin  and  to  disinfect  the  wmmd  thoroughly.  If  bullets  or  other  foreign 
Wies  give  evidence  of  their  presence  by  irritation  of  nerve  trunks,  they 
sboald  be  removed  at  once,  lest  a  neuritis  develop.     Tn  the  X-ray  picture  of  a 


Flo.  164, — OiTNSTioT  FHAcnmE  optkb  Firrtt  Meta- 

CAttFAl*    BoNEj    MIOWINO    SmaLL    FjIAGMENTB    OF 

Leai>:  Uni(»n  with  Smortknino.     (Author's  col- 
lection.) 
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girfs  liimf]  shown  in  tlie  text  {¥\^.  KH)  persistent  and  annoying  pain  in  the 
distribution  of  the  ulnar  nerve  had  been  occasioned  by  tlie  minute  fragments  of 
lead  sliown  in  the  picture* 

The  dingnosis  of  wounds  of  tlie  palmar  arches  ij^  iisiuilly  not  difficult  from 
the  active  liemorrhage.  In  wounds  of  the  palin,  the  supcn-ficial  palmar  arch,  the 
position  of  whiclj  is  shown  in  Fig.  154,  is  most  often  woundiHl ;  tlie  deep  palmar 
arch  is  nearer  the  dorsum  of  the  hand  and  may  lie  wonnded  by  a  cut  or  stab 
wliieh  passes  huhvceii  the  tuetacar|>iil  Iwines,  l^etweeu  tlie  lirst  and  second,  or 
second  and  third  fingers.     While  lieniorrliage  from  tliese  vessels  can  sometime-^ 

be  stopped  by  pressure  it  is  tu  be 


borne  in  mind  that  if  the  pressure 
is  too  violent,  or  too  prolonged,  it 
may  lead  to  elonghing,  or  possibly  to 
gangrene  of  a  portion  of  the  band. 

Incised  or  stab  wounds  may  also 
divide  one  or  other  of  the  bra  ache* 
of  ttie  mrdian  or  ulnar  nervcsj  and 
when  won  mis  are  so  situated  as  to 
render  tliis  accident  probable,  areas 
of  anesthesia  should  be  sought  for, 
and  if  found,  the  divi<led  norvc 
should  be  sutured  if  pjssible. 

As  the  result  of  scars,  crippling 
deformities  in  great  variety  may  oc- 
cur, SiK'li  scars  may  l>e  the  result 
of  ordinary  bums  or  scalds,  or  of 
wound  infections,  or  of  injuries 
with  loss  of  substance.  Peculiarly 
severe  burns  are  observed  as  the  re- 
sult of  contact  with  live  electric 
wnres  bearing  a  current  of  high  volt- 
age and  large  amperage.  These 
electric  burns  are  frequently  very 
deep,  involving  the  soft  parts  and 
including  also  the  bones,  so  that 
highly  destructive  lesions  and  crip- 
pling deformities  result.  These 
burns  are  notably  painful,  and 
unless  infected,  repair  takes  place  after  the  separation  of  the  sloughs  in  the 
ordinary  way,  but  in  the  cases  seen  by  me  in  the  New  York  Hospital  the 
reparative  process  has  been  slow.  The  appearance  of  these  burns  is  more  or 
less  characteristic-  At  the  line  of  contact  of  the  wire  upon  the  skin  there  is 
a  narrow  and  usually  blackened  sulcus.  The  skin  on  the  borders  of  this  area 
appears  whitened  and  is  deprived  of  its  vitality.     Frequently  the  depth  of  the 


I 


Fio.  165. — CiCATRiciA-L  Depohmity  of  the  Wriht 
A  NO  Hand  Follow[no  a  Burm.  {New  York 
Hospital  collection,  service  of  Dr.  F,  W,  Murray.) 
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live  lesion  is  much  greater  tluin  would  appear  from  oliservations  made 
itely  after  the  injury.  If  tlie  voltage  has  teen  very  high  and  the 
anp&rage  abundant,  as  ordinarily  observed  in  eommercial  street  eircuits,  a  fatal 
result  may  In.*  produced  withouf  any  very  marked  local  lesions.  Induced 
currents  ami  alternating  currents  are  more  dangerous  and  destnictivc  as  a 
rale  than  direct  currents.     Much  depends  also  ufn»n  the  completeness  of  the 


Fig,  166.— C*[catricial  DEFonMirr  of  tkk  Indf:x  Finop:r  FaLLOwiNO  a  Burn, 
(New  York  Hj:*>|jitHl  nuuPatient  I)ppartii\imt, ) 

Contact.  If  the  voltage  l>e  vers^  liigh  and  the  amperage  smallj  a  current  may 
be  received  tlirough  the  body  williout  notalily  destructive  elTects,  If,  on  the 
otlicr  hand,  though  the  voltage  be  bist  moderate,  the  auipi*rage  is  large  and  the 
c^nfact  go^xi,  death,  or  in  other  eases  very  severe  biirnSj  will  be  prndiiee<l.  T!ie 
^fccts  m  these  eases  will  vary  according  to  whether  the  current  passes  through 
#.i|ger  or  the  hand  merely,  or,  on  the  other  hand,  through  the  head  or  trunk, 
tte  latter  conditions  being  more  favorable  for  tlie  transuiission  of  suf Helen t 
enrrent  through  the  central  nervotis  system,  or  the  heart,  etc.,  as  to  produce 

death.     A  very  moderate  amount  of  current  indeed  which  is  actuall}^  driven 

tirough  parts  of  the  body  containing  vital  organs  will  be  fatal. 

The  peculiar  changes  observed  in  the  hands  and   fingers  as  the  result  of 

trophic  disturbances  following  injuries  to  nerve  trunks  are  described   under 

Injuries  of  the  Nerves  of  the  Upper  Extremity,  Chapter  VIII.    See  also  in  the 

sime  chapter  Traumatic  Neuritis. 

Following  contused  wounds  and  contusions  of  the  bones  of  the  hand  a 

sukcute  periostitis  is  sometimes  otserved.     It  is  sufficiently  described  in  Vol. 

I  page  187. 


CHAPTER   XVI 
DISEASES  AND  TUMORS  OF  THE  WRIST  AND  HAND 

DISEASES  OF  THE  SOFT  PARTS  OF  THE  WRIST  AND  HAND 

Acute  Inflammatory  Processes  of  the  Hand  and  Fingers. — As  already  in- 
dicated, tlie  hand  is  constantly  subjected  to  traumatisms  of  greater  or  less 
severity  and  is,  moreover,  exposed  to  contact  with  infectious  materials  to  an 
extent  which  does  not  obtain  of  any  other  part  of  the  body.  Consequently  in- 
flammatory processes  of  the  hand  are  frequent.  They  are,  moreover,  highly 
important  since  infections  of  the  hand,  followed  by  suppuration,  often  become 
generalized  with  the  production  of  severe  septic  infections  and  of  septicemia 
and  pyemia.  Moreover,  the  local  effects  of  suppurative  processes  in  the  hands 
and  fingers  are  very  important  since  they  often  result  in  permanent  disturbance 
of  function  and  consequent  disability. 

Acute  Abscess  of  the  Fingers  and  of  the  Palm — Whitlow,  Felon, — ^Acute 
abscesses  of  the  finger  are  due  to  infections  of  wounds  in  the  skin  of  the  fingers 
by  one  or  other  of  the  pus-producing  bacteria.  Hematogenous  infection  is  also 
possible.  Tlie  wound  may  be  of  any  degree  of  severity  from  a  considerable 
incision  or  laceration  of  the  skin,  to  a  needle  prick,  or  to  the  minute  cracks  and 
fissures  which  form  around  the  base  of  the  nail,  to  the  trifling  loss  of  substance 
in  the  cuticle  caused  by  pulling  off  a  so-called  "  hang  nail,"  or  the  like.  The 
pyogenic  infection,  as  has  already  been  indicated  elsewhere,  tends  in  the  pulp 
of  the  finger  to  invade  the  deeper  structures  rather  than  to  spread  superficially. 
Thus,  not  only  the  skin  and  subcutaneous  tissues,  but  also  the  tendon  sheath 
of  a  finger,  the  periosteum  of  a  phalanx,  or  the  phalanx  itself  may  become  the 
seat  of  suppuration  from  a  trifling  superficial  infected  wound.  The  results 
in  the  given  case  will  vary  greatly  and  that  often  without  assignable  cause.  In 
one,  the  abscess  formed  may  remain  confined  to  the  skin  and  subcutaneous 
tissues  of  a  single  phalanx  and  be  incised,  or  more  rarely  rupture,  and  get  well 
without  serious  constitutional  disturbance,  and  without  much  local  destruction 
of  tissue.  In  another  case  in  which  the  conditions  of  infection  appear  to  be 
identical  wuth  the  first,  the  pus  Avill  rapidly  spread  to  the  tendon  sheath  of  the 
finger  and  thence  to  the  palm.  It  will  be  remembered  that  the  flexor  tendon 
sheaths  of  the  thumb  and  little  finger  commonly  extend  into  the  palm  and 
frequently  communicate  with  the  common  sheath  of  the  flexor  tendons  beneath 
tlie  annular  ligament  of  the  wrist,  and  that,  on  the  other  hand,  the  tendon 
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sheatlis  of  tlie  sectmd  nm]  tliird  tingrrs  ordinarily  da  not  so  eornniiniieate,  nnd 
fiirtliLT  that  iIk'  fuurtli  tin|irr  may  or  niiiy  nt»t  do  i^o.  A(*eordin*:;ly,  iiitVctionj* 
**f  tlif  tlniinli  and  little  tin^itT  are  murv  apt  to  hv  folluwt'd  liy  palmar  abscess 
and  infection  of  tlip  forearm  than  are  tliose  of  tlio  soeond,  third,  or  fourth 
fingers,  Nevertheless,  in  the  last  three  the  limits  of  the  tendon  sheaths  form 
bj  no  means  an  insurmoimtaMe  barrier  to  the  progress  of  the  infection,  nor 
can  we  count  upon  any  suoh  limitation  in  tlie  given  cat^c.  In  anotlicr  |?roup  of 
cases,  not  only  will  the  tendon  sheaths  he  invaderl,  hut  also  the  periosteum  of 
a  jdialanx  and  tlu*  phalanx  itself.  In  these,  necrosis  of  one  (»r  several  pludaugeH, 
njost  commonly  tlie  terminal  r>ne,  is  a  mit  uncommon  result.  In  another  group 
of  eases,  alreatly  described  when  s]»eaking  of  Pyogenic  Infeeliuns  in  Vol.  T, 
the  h»cal  signs  and  symjitoms  reioaiu  slight,  bnt  tliere  occurs  a  rapidly  pro- 
gressive lymphangitis  of  the  liand,  forearm,  ami  arm  evi<lcnccd  by  red  and 
intlammcd  streaks  visible  n\)*n\  the  skin  and  cxte'uding  often  as  far  as  tlie  axilla. 
In  these  cases  the  constitutional  syiiiptoms  of  sc])sis  nuiy  be  grave  and  even 
fataL  In  others,  they  will  not  l)e  so  severe  and  the  pus  cocci  will  be  8topp(*d 
and  n^taincd  in  the  axillary  lymph  nodes  -svith  the  resnlts  described  under 
Axillary  Abscess. 

The  sigfis  and  sf/mpioms  of  acute  pyogenic  infection  of  the  pulp  of  a  linger 
are  fairly  (diaracteristie.  Following  some  slight  trauma,  as  the  prick  of  a 
needle  or  some  little  abrasion  upon  the  pid]>  of  tlie  teriiiimil  phalanx,  the  patient 
will  observe  a  painfid,  temh'r  jsoint  in  the  skin.  There  may  or  may  not  bt^  an 
area  of  redness,  but  the  finger  is  distinctly  swollen  au<l  hot.  The  most  char- 
acteristic syujplom  is  the  pain,  the  pns  lieiug  continecl  amctng  the  fat  lobules 
surroumie<l  by  <lense  connective  tissue,  is  under  liiL^h  tension  and  ])rcsses  u[>f>ii 
the  abnn<lant  sensitive  nerve  endings  o{  the  jiart.  The  jmiu  is  of  an  aching, 
throbbing  character,  usually  sufficient  to  jtrevent  sleep.  The  most  characteristic 
hx-al  sign  is  the  ptrscnce  of  a  polfif  of  rxlveme  tendcrnrss,  atid  in  certain  cases 
this  sign  by  itself  is  a  snffieient  indication  for  incision.  It  cannot  be  too  con- 
stantly borne  in  mind  that  this  extreme  localized  tenderness  on  pressure  is  not 
only  an  indication  for  incision,  but  also  p<iints,  without  fail,  to  the  most  intense 
area  of  infe<*tion.  The  recognition  of  this  fact  is  the  more  important  since,  as 
was  pointed  out  wlien  describing  the  Anatomy  of  the  Fingers,  the  dense,  con- 
nective tissues  of  their  fjalmar  surfaces  do  nf*t  ]ierunt  of  vt^rv  marked  swelling, 
nor  can  fluctnation  be  detected  as  a  rule.  The  skin  of  the  back  of  the  hand, 
however,  readily  becomes  swollen  and  edematous,  so  that  an  abscess  situated 
npon  the  palmar  snrface  may  show  all  the  signs  of  acute  inflammation,  much 
more  marked  upon  the  dorsum  of  the  finger — namely,  heat,  redness,  and 
swelling,  while  the  focns  of  suppuration  is  situated  in  the  pulp  of  the  flexor 
side  of  the  finger.  It  therefore  happens  that  tlie  inexperienced  frequently  make 
their  cut  in  the  wrong  place.  The  cut  should  be  made  with  the  point  of  extreme 
tenderness  as  a  center,  and  should  Vie  sufBciently  HI  eral  to  pass  through  the  entii-c 
thickness  of  the  infected  strnctures  and  to  relieve  all  tension.  On  the  other 
hand;  care  should  be  used  not  to  cut  too  deeply,  thus  injuring  the  tendon  she.ith 
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and  periosteum  unnecessarily.  A  liberal  incision  of  tliis  kind,  if  made  early,  will 
often  be  followed  by  immediate  subsidence  of  the  threatening  symptoms  and  the 
woimd  will  speedily  take  on  a  healthy  reparative  action.  If,  on  the  other  hand, 
the  cut  is  made  in  the  wrong  place,  or  too  small,  tlie  infection  of  other  structures 
will  not  be  prevented  and  subsequent  incisions  will  have  to  be  made  at  the 
expense  of  prolonged  suffering  on  the  part  of  the  patient  and  of  a  greater 
destruction  of  tissue.  Abscesses  of  the  finger  may,  of  course,  present  \i\yon  the 
side  or  upon  the  dorsum,  but  liere  again  a  point  of  extreme  tenderness  will  Ix? 
obser\'ed  at  the  center  of  the  focus.  This  i)ro|X)nderance  of  swelling  and  redness 
of  the  dorsum  of  the  hand  i)revails  also  in  abscesses  of  the  palm,  and  here  again, 
while  the  signs  of  acute  inflammation  are  most  marked  on  tlie  back  of  the  hand, 
the  tenderness  wull  be  in  front,  and  here  the  incision  should  be  made.  (See  also 
Vol.  I,  page  77.) 

Suppuration  at  the  Matrix  of  the  Nail — Paronychia,  Panaritium. — ^Pyogenic 
infection  of  tlie  fold  of  skin  at  the  base  of  the  nail  possesses  certain  peculiarities. 
The  infection  follows  some  slight  crack,  abrasion,  or  puncture,  usually  just  at 
the  lateral  border  of  the  nail,  w^here  it  disappears  beneath  the  skin,  although  it 
may  originate  in  other  situations.  The  fold  of  skin  at  the  side  of  and  covering 
the  nail  becomes  red,  swollen,  tender,  and  hot.  In  some  cases  a  minute  abscess 
will  be  formed  at  the  side  of  the  finger,  containing  a  drop  of  pus.  In  others  the 
process  will  spread,  slowly  or  rapidly,  across  the  finger  at  the  base  of  the  nail 
and  after  a  short  time  a  purulent  discharge  will  appear  Ix^tween  the  nail  and  the 
overlying  fold  of  skin.  In  some  of  the  cases  the  disease  tends  to  take  on  a 
subacute  or  even  chrcmic  character.  From  time  to  time  a  minute  incision  will 
be  made  and  will  evacuate  a  drop  or  tw^o  of  pus,  but  as  the  infection  travels 
along  the  base  of  the  nail,  the  nail  itself  Ix^comes  separated  from  its  matrix 
and  constitutes  a  foreign  body.  Each  movement  of  the  finger  or  traumatism 
to  the  nail  irritates  the  infected  matrix.  The  condition  gets  better  for  a  few 
days  and  then  worse,  until  at  the  end  of  weeks,  sometimes  even  months,  the 
entire  nail  becomes  loose  and  is  removed  as  a  foreign  body,  after  which  the 
infection  usually  gets  well.  The  treatment  of  these  cases  is  sometimes  puzzling. 
In  all,  incisions  should  be  made  to  provide  for  adequate  drainage.  The  finger 
should  be  kept  as  far  as  may  be  elevated  and  surrounded  by  a  wet  antiseptic 
dressing.  If  it  is  evident  that  the  infection  is  spreading  and  has  finally 
involved  the  entire  matrix,  it  is  better  to  remove  the  nail  entire.  In  other  cases 
it  wull  be  sufficient  to  split  the  nail  and  remove  such  a  portion  of  it  as  to  free 
the  inflamed  part  of  the  matrix  from  the  presence  of  an  irritating  foreign  body. 

Palmar  Abscess. — Abscesses  of  the  palm  may  originate  from  the  infection 
of  a  wound  of  the  palm  itself,  or  as  an  extension  from  pyogenic  infection,  usually 
of  the  flexor  tendon  sheaths  of  the  fingers.  The  signs  and  symptoms  resemble 
those  of  palmar  abscess  of  the  finger,  but  are  more  severe.  Locally,  there  is 
intense  throbbing  pain  in  the  palm  with  extreme  tenderness  over  the  center  of 
the  lesion.  The  constitutional  symptoms  are  severe  and  are  those  of  septic  in- 
fection, as  elsewhere  descrilx?d.     Here,  as  in  the  fingers,  the  dense  tissues  of 
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"flie  palm  do  not  permit  very  extensive  swelling,  nor  can  fluctuation  usually  be 
detected.     The  back  of  the  hand  usually  becomes  swollen,  red,  and  edematous, 
and  these  signs  may  mislead  the  inexperienced.     If  the  condition  is  neglected 
the  common  tendon  sheath  of  the  flexors  at  the  wrist  is  invaded  and  the  inter- 
muscular planes  of  the  forearm  become  the  seat  of  a  suppurative  process.     The 
invasion  of  the  forearm  may  occur  early  or  late.     In  some  cases  the  process  is 
insidious,  in  others  quite  early  in  the  disease  the  forearm  becomes  swollen, 
edematous,  and  tender.     The  tenderness,  howTver,  is  by  no  means  so  marked  as 
is  the  ease  with  the  palm  of  the  hand.     In  some  instances  after  a  palmar  abscess 
has  been  opened  it  will  be  observed  that  pressure  ujwn  the  flex<^r  surface  of  the 
forearm  causes  pus  to  exude  from  among  the  tendons  from  beneath  the  anterior 
annular  ligament     This  sign  is  an  indication  for  incision  of  the  forearm.     My 
own  experience  is,  that  better  results  are  obtained  by  one  long  incision  w-hich 
may  or  may  not  divide  the  annular  ligament,  according  to  the  intensity  of  the 
infection  and  the  stage  at  which  it  is  first  seen,  than  by  numerous  small  inci- 
sions.   By  the  former  method,  all  tension  and  tendency  to  pocketing  and  reten- 
tion of  pus   is   removed,   and   the  mechanical   conditions   are   rendered   most 
favorable  for  the  tissues  to  overcome  the  spread  of  the  pyogenic  cocci.      In 
making  his  incisions  for  abscesses  of  the  fingers,  the  palm,  and  the  forearm,  the 
surgeon  must  be  guided  by  his  anatomical  knowledge  and  avoid  injuring  or 
dividing  unnecessarily,  important  structures.     The  i)almar  arches  may  usually 
tins  be  saved,  and  by  making  his  cuts  always  in  the  long  axis  of  the  limb  when 
fiiaking  incisions  above  the  wrist  joint,  he  will  avoid  injuring  imix)rtant  blood- 
vessels or  nerves,  though  upon  the  radial  side  of  the  dorsum  of  the  WTist  care 
^nst  be  taken  not  to  wound  the  tendons  passing  obliquely  toward  the  thumb. 

In  the  cases  in  which  the  bones  of  the  phalanges  or  of  the  hand  are  involved 
^nd  undergo  necrosis,  the  presence  of  a  sequestrum  may  be  suspected  from  the 
f<»rmation  and  continuance  of  sinuses.  The  introduction  of  a  probe  will  enable 
^lie  surgeon  to  detect  the  presence  of  exj)osed  bone.  Such  sinuses  may  also 
^main  when  the  acute  process  has  subsided  and  a  sloughing  tendon  remains 
V»ehind.  Invasion  and  destruction  of  a  joint  is  indicated  by  pain  on  motion, 
J>ain  on  crow-ding  the  joint  surfaces  together,  and  bony  grating  if  the  cartilages 
^^re  eroded,  when  the  affected  joints  are  flexed.  Such  joint  destruction  is  an 
indication  for  resection,  or  removal  of  the  bones  entering  into  the  joint,  some- 
trimes  for  amputation  of  one  or  more  fingers. 

The  suppurative  processes  of  the  fingers  and  hand  are  frequently  accom- 
panied by  lymphangitis.  Infection  with  streptococci  is  more  apt  to  be  followed 
ly  lymphangitis  than  with  other  forms.  In  these  cases  the  constitutional 
symptoms  often  come  on  suddenly  and  are  of  great  severity.  The  patient  has 
a  chill,  high  fever,  prostration,  and  at  once  becomes  very  ill  indeed.  The  red 
«treaks,  already  elsewhere  described,  rimning  up  the  arm  are  visible.  The 
process  may  localize  itself  in  the  axillary  lymph  nodes  wath  the  production  of 
abscess,  or  in  other  cases  the  infection  becomes  generalized  and  the  patient  goes 
on  to  die  of  septicemia.     In  some  cases  thrombophlebitis  of  the  veins  of  the 
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fiirearm  oeeiirs  with  the  prod urt ion  of  pveniuu  For  the  diagnosis  of  these 
profest^C's  tin-  roiider  is  refenvil  to  tlii^  sections  on  tlio  Distniaes  of  Wounds,  Vol.  L 

Tlic  fingers  are  less  fretjiiently  frost-bit  leu  than  tin/  toy  a,  the  ears,  and  the 
nose.  The  signs  and  gymptonis  of  freezing  of  the  fingers  are  the  same  as  in 
other  parts  of  the  body — namely,  after  a  slight  frost-bite  the  finger  becomes  red, 
hot,  swollen,  tender,  and  painfnl,  but  without  other  lesion,  except  a  tendencr 
to  recnrreii«>e  of  the  pain,  swelling,  redness,  etc,  upon  snbseqnent  exposures  ti 
cold  (ehilblaiiis,  in  other  w<irds).  After  more  severe  exposures,  the  formation 
of  lilebs  upon  llic  afTeeted  fingers  niiiy  oeeiir,  or,  in  shll  more  severe  ca^s,  actual 
gnngrene  uf  the  whole  «>r  a  |)orhon  i»f  the  finger.  Tlies(>  coiitlitiuns  are  readily 
re<*ognized,  mid  are  fally  described  in  W^],  I. 

Burns  of  ihe  Ilatrd  and  Ftmfcr.s, — Boms  of  the  hand  and  fingers  are 
fretpient,  sonietinies  as  the  resnlt  nf  exposure  to  stcainj  hot  water,  hot  metal,  or 
flame,  and  in  other  cases  as  the  resalt  of  exjiosiire  to  eanstic  liquids,  acids, 
notably  carbolic  acid,  an<l  others.     These  injuries  are  readily  recognized  and 


Fici,  1G7.— ^Iarimilic  Acid  Uanuhexk  of  a  i  tngku.     (New  Ynrk  Huspibil,  OuUPatient  Departrnent.^ 


present  no  ditlicalties  in  diagnosis.  (See  Barns  tind  Gangrene,  Vol.  I.)  Their 
inififyrtance  lies  chictly  in  the  fact  that  following  the  healing  process  cicatricial 
com  Faction  may  <K'cnr  with  the  juTHhietion  of  crippling  deformities.  These  are 
readily  recognized  upon  inspection. 

Furuncles  of  the  Hand  and  Fingers. — Furuncles  of  the  hand  and  fingers 
occur  only  upon  the  dorsal  surface.  They  are  usually  due  to  infection  of  the 
glandalar  strnctures  of  the  skin.  Typical  furuncles  of  the  liand  and  fingers 
possess  no  spef*ial  characters  different  from  furuncles  in  other  situations,  exeept 
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that  here  they  are  more  likely  to  he  followed  by  l^inpliaiifititis  and  constitutional 
infecticiZL  They  ai*e  frequently  niuliiple  and  oeeur  especially  among  those  in- 
flividuals  whose  occupations  expose  them  to  contact  Avith  infected  materials — 
sai^ieons  and  nurses,  butchers,  workt^rs  in  hides  and  leather,  cooks,  eteaners  of 
fish,  etc. 

Erysi peloid,  Enjthema  Migrans;  Eosenbach's  Erifsipehid, — The  favorite 
Vvtlization  of  tins  disease  is  upon  the  dnrsuiu  of  the  lingers  and  liand.  (See 
{lag^  143,  Vol.  L) 

Syfihilitic  Chancre  of  (he  Finger. — The  priniarv  lesion  of  syphilis  is  rather 
rarely  located  iiiwn  the  hand  or  fingers,  except  among  surgeons  and  obstetricians, 


fjc,  iO^   -Tuii^JtcLLojii.-*  ut   iiu\  WRii*r-Jui.Nj   ANiJ  ot   uifc.  METACARPAL  BoNES,     TubercuIous  ulcer 
Ufum  the  dorsum  of  the  hand.     (Scnicv  r*f  I»r,  Fmiik  Hartli'V*  New  York  flt>«pifal.) 

pbom  it  is  lamentably  freqiieiit*     It  ooeiirs  in  the  vast  Tuajority  of  eases 

Upon  the  terminal  plialanx  of  the  index  finger.     The  elianere  may  he  situated 

^here  U|Kin  tlie  finger,  but  the  ordinary  site  is  at  (ho  base  of  tin*  nail.    Tn  the 

1  have  seen  the  lesions  were  rather  large  and  showed  a  tendency  to  rather 

"Wide  ulceration.     Induration  of  the  base  of  the  idcer  is  present,  hut^  on  account 

fif  the  density  of  the  surrounding  structures,  it  is  diftieult  to  recognize.     In 

ay  instances  the  diagnosis  is  not  nuide  at  once.     For  a  time  it  is  usually 

arded  as  an  ordinary  subacute  ])yog<»tiie  infectii>u.     The  epitrwhlear  gland 

lithe  first  to  become  enlarged;  the  axillary  glands  are  next  involved  and  may 

foTtn  considerable  tumors.     Constitutional  symptoms  follow  in  duo  course.     As 

dsewbere  related,  I  have  se<*n  ehauere  upon  the  knuckle  as  the  residt  of  striking 

t  ^Tphilitic  individual  in  the  mouth.     The  teeth  prodnc^e  the  wound  and  the 

•w^TPtion  from  ojjen  lesions  in  the  mouth  furnish  the  infection.     A  photograph 

t>{&  chancre  of  the  finger  wliieh  eauie  under  my  ubservation  is  shown  in  Vol.  1, 
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page  313.  For  the  secondary  and  later  lesions  of  the  hand  see  page  323, 
Vol.  I. 

Tuberculosis  of  the  Skin  of  the  Hand. — Tuberculosis  of  the  skin  of  the  hand 
occurs  in  a  variety  of  forms  and  usually  uix)n  the  dorsum  of  the  hand  or 
fingers.  Tt  is  characterized  here,  as  elsewliere,  by  its  very  chronic  course,  by 
a  tendency  to  persist  and  to  return  in  spite  of  treatment,  and  by  the  fact  that 
when  it  involves  the  dorsal  surfaces  of  the  fingers  it  produces  disability  and 
deformity  by  cicatricial  contraction,  such  that  the  individual  is  no  longer  able 
to  flex  the  fingers.  After  a  time  subluxation  of  the  finger-joints  may  occur. 
The  various  typical  fonns  of  lupus  are  observed  upon  the  hand,  as  well  as 
verruca  necrogenica  (anatomical  tubercle),  and  as  a  special  form  the  so-called 
tuberculosis  verrucosa  cutis  of  Riehl  and  Paltauf.  (See  Vol.  1.)  The  typical 
forms  of  lupus  usually  occur  in  individuals  afflicted  with  other  tuberculous 
lesions,  and  in  tliese  cases  the  general  health  and  entire  habitus  of  the  individual 
will  usually  be  modified  in  characteristic  ways,  easily  recognized.  The  patients 
are  children  or  young  persons  in  the  majority  of  instances.  The  so-called 
anatomical  tubercle  and  the  verrucous  form,  are  inoculation  diseases  and  may 
occur  in  persons  otherwise  quite  healthy.  The  prognosis  in  this  latter  group  of 
cases  is  much  better.  Excision  of  the  affected  areas  and  skin  grafting  is  often 
followed  by  cure. 

Tuberculosis  of  the  lymphatic  channels  of  the  hand  and  forearm  is  occa- 
sionally observed,  usually  in  combination  with  tuberculosis  of  the  skin  and  of 
the  axillary  glands.  The  lymphatic  channels  Ix^come  palpable  as  indurated 
cords  beneath  the  skin,  and  in  the  latter  stages  of  the  disease  multiple  tuber- 
culous abscesses  nuiy  form  involving  the  skin,  with  the  characteristic  appearances 
of  tuberculosis  and  if  allowed  to  rupture  with  the  formation  of  tul)erculous 
ulcers. 

Syphilitic  Dactylitis. — Syphilitic  gummatous  inflammation  of  the  phalanges 
of  the  fingers  may  lx?gin  as  a  typical  gummatous  osteitis  or  periostitis,  and  may 
•involve  the  soft  parts  of  the  finger  as  well.  Tlie  disease  is  more  often  localized 
in  the  proximal  phalanx  of  the  index  or  middle  fingers  than  elsewhere.  A 
chronic,  slowly  progressive,  fusiform  enlargement  of  the  finger  is  produced, 
usually  almost  entirely  painless.  In  the  end,  softening,  ulceration,  and  destruc- 
tion of  the  phalanx  may  occur,  but  if  j)romptly  treated  the  lesions  improve 
rapidly,  as  a  rule.  The  disease  is  most  often  observed  in  children,  and  the 
syj)hilis  is  frequently  of  the  hereditary  type.  If  the  skin  and  soft  parts  of  the 
finger  are  early  involved,  there  will  be  the  characteristic  raw-ham  or  copper- 
colored  discoloration  of  the  integument,  and  if  ulceration  occurs,  the  typical 
characters  of  gmnnia  are  readily  recognized.  One  of  the  most  characteristic 
features  of  the  disease  is  its  ])ainlessness,  unless  ulceration  (X^curs  with  second- 
ary pyogenic  infection. 

Trophic  Disturbances  of  the  Hand  and  Fingers. — The  trophic  disturbances 
following  injuries  of  ners^es  have  been  sufficiently  described  in  Chapter  VIII. 
In  the  course  of  diseases  of  the  s])inal  cord,  notably  syringomyelia,  gliosis 
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SPINALIS,  ulcerations  and  luutilations  of  the  fingers  are  not  imcooimon  lesions. 
The  lesionn  produced  and  the  destructive  effects  closely  resemlde  those  of  leprosy. 
Owing  to  the  at*conipanying  anesthesia,  the  nleeratitms  and  slowly  progressive 
gangrenous  processes  conjplicated  hy  pyogenic  infections  are  not  ])ainfu!,  and 
these  patients  id'ten  go  ahout  witlnmt  pru^xin*  pn>tectivc  dressings,  so  that  the 
affected  fingers  are  continualiy  suhjected  lo  uiechanical  and  r*tlu'r  insults. 
THcers  foru!  u]Jon  tlic  teruiina!  ])halangos  and  ]iro<>;ress  slowly  or  rajadly,  accord- 
ing Ui  whether  or  nut  the  tinge r  lieconies  infected  with  pyogenic  genus  or  is, 
on  the  Mther  hand,  earefnlly  protected.  The  tendency  is  toward  slowly  pro- 
gressive destruction  of  one  or  several  fingers ;  one  ]>liahuix  af  t(*r  another  is  lost, 
until  the  hand  may  he*  reduced  to  a  stuui[>,  frraii  which  tlie  remnants  of  the 
fingers  project  as  more  or  less  useless  apjiendages.  Usually  the  <  nrire  c*xtremity 
beeonies  more  or  less  atrophied,  and  inasmuch  as  the  ulcerative  lesions  tend  to 
assume  a  circular  foruj  surrounding  tlje  finger,  the  diagnosis  in  the  presence 
of  other  symptoms  of  the  cHsease  is  not  ditficult. 

The  deveh>pment  of  softening,  ahsorption  of  tla^  nervcnrs  elements,  and  the 
formation  of  a  cavity  w^ithin  the  spinal  cord  with  more  or  less  extensive  destruc- 
tion ui  the  nervous  etemeids,  is  the  charaetx^ristic  lesion  of  the  ilisc*ase.  The 
cavity  lies  usually  in  thr^  ]M>sleriuT  pfuiinns  of  the  cord,  near  the  central  canal, 
and  nniy  extend  for  a  Imnr  distance  up  and  down  the  cord,  so  that  the  major 
pt)rtion  of  the  nervous  elements  is  destrnycd. 

Tftere  are  three  characteristic  groups  of  symptoms.  There  is  loss  of  the 
sensation  of  pain  and  of  the  temperature  sense,  in  different  portions  of  the 
hMTMly,  with  preservation  of  ordinary  tactile  sensilvility.  There  is  progressive 
atrophy  of  th«'  muscles  attended  hy  paralysis,  and  there  are  tn»phic  disturb- 
ances in  the  skin,  in  the  muscles,  in  the  htuies,  and  in  the  joints. 

Stpnpiomaiohfji/.- — The  localization  of  the  lesions  in  the  liiuul  causes 
several  groups  of  jH'Culiur  syiupToius,  lu  lS,s:i  a  disease  was  des(*ribed  hy 
Morvan  which  he  ohserved  aumiig  the  fi  slier  men  in  Frau</e.  There  were 
abscesses  followed  liy  ditp  ulcerations  and  necroses  of  the  phalanges  oi  the 
tingers,  associated  with  other  tro]ihi<'  disturhances  in  the  skin  and  with  l<tss  of 
pain  sense.  The  atitopsies  sliowed  cavities  iu  tlie  spinal  cords  of  these  in- 
dividuals. Therefore  the  ]>eculiar  lesions  ohserved  in  tlie  hands  of  jx^rsons* 
afflicted  with  syringomyelia  is  sometimes  known  as  Morvan's  disease.  Partly 
as  the  result  of  irophie  disturhances  and  partly  U^eause  these  patients  do  not 
feel  pain,  they  frequently  injure  and  mutilate  their  fingers,  and  such  injuries 
are  followed  Uy  infection.  As  a  ccmse<pienee,  sup])urative  and  gangrenous 
processes  f>ceur  with  luore  or  less  eouiplete  destruction  of  the  fingers.  In 
iddition  there  are  destructive  lesions  of  the  jf»ints  closely  resemhling  those 
observed  in  hKx»m<dor  ataxia  with  this  distinction,  that  iu  syringomyelia  tlie 
joints  of  the  upf>er  extremity  are  couiuiotdy  affected,  while  in  lom*uuotor  ataxia 
the  lower  extremity  is  more  often  involved.  There  is  in  addition  atrophy  of 
the  ninseles  of  the  han<l,  forcana,  and  arm.  The  atrophy  usually  l)egins  in 
the  small  muscles  of  the  hand   (first,  hunhricalis  is  usually  earliest  involvedj, 
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and  gradually  extends  upward.  The  thenar  and  hypothenar  eminences  lose  their 
prominence  and  become  flat.  As  the  result  of  the  atrophy  and  paralysis 
of  the  muscles  of  the  forearm,  the  hand  assumes  the  position  of  the  main  en 
griffe.  Destruction  of  the  finger-joints,  the  wrist-joint,  the  elbow-joint,  and 
the  shoulder  may  occur.  The  degree  of  mutilation  of  the  hand  varies  in  different 
cases,  according  to  the  presence  or  absence  of  accidental  infections,  bums,  and 
other  injuries.  The  presence  of  the  characteristic  symptoms  as  described  renders 
the  diagnosis  simple  in  most  cases.  The  prognosis  is  unfavorable  though  the 
disease  is  not  always  progressive  beyond  a  certain  point,  so  that  life  may  be 
prolonged  for  many  years. 

Presenile  Ganyrene,  Intermittent  Claudication^  Raynaud's  Disease,  and 
Localized  Arteriosclerosis. — These  conditions  are  much  less  frequently  observed 
in  the  fingers  than  in  tlie  toes.  The  symptoms  of  these  conditions  have  lyeen 
briefly  described  in  Vol.  I.  (See  also  Vol.  Ill,  Diseases  of  the  Foot,  Chapter 
XXX.) 

Diabetic  gangrenk  and  necrotic  processes  of  the  hand  and  fingers  caused 
by  pyogenic  infections  are  quite  common  in  the  course  of  saccharine  diabetes. 
As  described  in  Vol.  I,  tliey  are  cliaracterized  by  constitutional  depression,  by 
the  presence  of  large  quantities  of  sugar  in  the  urine,  and  locally  by  a  tendency 
to  progress  uninfluenced  by  treatment,  by  an  almost  entire  absence  of  repara- 
tive effort  on  the  part  of  the  affected  tissues,  and  by  the  absence  of  the  signs 
of  ordinary  acute  pyogenic  infection,  due  to  this  want  of  reaction.  The  ulcera- 
tion, necrosis,  or  gangrene  may  begin  in  the  pul])  of  the  fingers  or  upon  the 
back  of  the  hand  and  may  progress  slowly  or  rapidly,  the  spread  of  the  disease 
into  the  deeper  tissues  of  the  hand  being  often  insidious.  (See  Diabetic 
Gangrene,  Vol.  1.)  Gangrene  of  the  fingers  as  the  result  of  the  application 
of  caustics  is  most  commonly  produced  by  carbolic  acid.  (See  Carbolic  Acid 
Gangrene,  Vol.  1.) 

Oanglion  of  the  Wrist. — Cystic  tumors  containing  usually  gelatinous  (col- 
loid) fluid,  varying  in  size  from  that  of  an  almond  to  a  pigeon's  egg,  seldom 
very  much  larger,  are  observed  frequently  u])on  the  dorsum  of  the  wrist,  although 
they  may  aj)])ear  in  other  situations.  At  the  present  time  these  cystic  forma- 
tions are  believed  to  be  due,  at  least  in  a  large  proportion  of  cases,  not  to  a 
hernia  of  the  synovial  lining  of  a  joint,  nor  yet  to  a  localized  cystic  formation 
in  the  tendon  sheaths,  but  to  a  form  of  connective-tissue  degeneration  called 
colloid,  usually  in  connection  with  a  tendon,  sometimes  developed  within  the 
tendon  itself.  Whatever  the  origin  of  the  condition,  the  diagnosis  is  readily  made. 
The  ganglion  forms  an  elevated,  rounded,  tense,  and  elastic  nodule,  most  com- 
monly upon  the  dorsum  of  the  wTist,  near  the  radial  side  and  opj)osite  to  the 
WTist-joint.  T'sually  these  patients  do  not  suffer  pain,  but  from  a  notable  weak- 
ness in  making  certain  motions  of  the  wrist  and  fingers.  If  the  tumor  is 
examined  in  its  early  stages,  it  may  feel  quite  hard.  Later  on,  when  a  con- 
siderable cyst  cavity  is  formed,  fluctuation  may  be  detected.  If  the  tumor  is 
attached  to  a  tendon  merely,  it  may  be  moved  from  side  to  side,  but  usually 
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nient  to  the  deeper  structures  render  the  iiiiiss  quite  immovable.     It  is 

...^uaies  impossible  to  diUerentiate  ganglion  from  the  moi-e  chronic  forms  of 

tuberculous  temj^ynovitis  with  a  fluid  or  gelatinous  exudate.     The  latter,  how- 


Fto.  150. — Gajiouon  o      I  Mi 


\Vj:i.,.       .|ir:: 


Iir.  11.  S.  Barriiiger) 


^r,  produce  a  greater  disturbance  *>f  function  anil  the  lesions  are  usually 
multiple,  (See  Tuberculosis  at  tl»e  Tendon  Sheaths.)  The  treatment  of 
laDglion  is  a  careful  rtnu+jval  uf  the  sac  by  dissecting  it  tnit  with  a  knife* 
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Tuberculosis  of  the  Wrist-joint.^ — Tuljcrcolo.sis  of  the  wrist-j(>irit  is  observed 
in  yoimg  adults  and  during  tlic 
active  decades  of  life,  more  often 
tlmn  in  children.     It  is  a  locali- 
^tion  of  the  disease  usually  ae* 
0-»mjMnied   by   serious    tubereu- 
l»ms  legions  in  other  parts  of  tlie 
lody.     Frequently  it  is  associ- 
ated  with    tuberculosis    of    the 
lun^  and   in  other   cases   with 
tiihereulosis  of  other  joints,  or 
©f  other  bones.      The   lesion   is 
iisuaUy    primary    in    the    h>wer 
end  of  the  radius  and   seconib 
arily  involveii   the   joint.      The 
process  may  remain  as  a  local- 
j«rd  tuljerciilous  osteitis  in  the 
rcr  end   of  the  radius  for  a 
long  period  before  the  joint  is 
invaded,   and  in  these  cases,   if 
Bern  early,  tliere  may  be  a  good 
opportunity  to  eradicate  the  dis- 
by  operating  upim  the  ra- 
lins  before  the  \\Tist- joint  is  in- 
voked.   Tlie  tuberculous  process 
in  the  radius  may  make  known 


FlQ,    170. TcrHERCXTLOfilH  OF  THE  WRIST^JOrNT,        (NeW 

York  Hospital  collection,  service  of  Dr.  L.  A,  StiittaoiL) 
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its  jirospnet*  hy  uytHhniU'  jut  in  iiiid  teiulenH'sa  widj  t^liji^lit  eulargemfiit  of  the  bone, 
\hv.  Jtist  huJieiitiii^^  ii  luberc-uluus  ix^riikstitis.  In  a  few  casi^s  jHM-foratton  takes 
place  at  firat^  not  into  the  joint  eavitj,  hut  amun^  (hp  tendnns,  with  tlie  |irodue- 
tion  of  n  riih^^rculous  tenoa\Tiovitis,  thougli  the  last  is  much  mow  vumniunly  due 


Fj«i.   171. — ^TuiticurULtirtiJ*  of  the;  WkusT-juim,     {\%-vf   Wnk   ll,.>ij]hit,  (hit-PrtH^  iit    Lk*|mrtiiur»i.i 

to  the  perforation  of  the  tiil:K?rculous  proc-ess  in  the  wrist  itself  wiih  seeondarj 
invasion  of  the  tendon  sheaths.  When  the  wrist-joint  itself  is  involved  the 
ordinary  chanties  are  produced,  commonly  observed  in  tid)erenktsis  of  the  other 
joints.  There  is  at  first  limitation  of  motion  at  the  wrist  followed  by  complete 
loss  of  function  ami  stitfness,  the  muscles  of  the  forearm  nnderi^o  a  characteristic 
atrophy,  and  tlie  spindle-shaped  eniargement  of  the  wrist  is  fairly  characteristic. 


I 


Fici.  172.— TuHEi^riTLosjs  of  the  WniaT-joiVT,  HHOWiNr,  Flexion  op-  TifE  FfNOKri«  wnirH  CoVLt*  JiroT 
UK  FuitTHKR  KxTENi>f:i>,      ( li« X »s<^ \ t' 1 1  Hf*.sjiiUnl,  eiillt'ftiuH  f*f  l>r,  (  hiirUs  iMi^tiuniev  ) 

Secondary  involvement  of  the  tendon  sheaths  leads  to  swellint^  of  tlie  soft  parts, 
with  a  more  or  h\si?  firm  and  elastic  or  dougliy  swelling.     The  diininntion  of      - 
function  and  mobility  of  the  tendons  and  consequently  of  the  fingers  is  steadily     | 
progressive,  so  that  in  the  advanee<l  :^tages  the  wrist  and  the  fingers  may  be  in 
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a  state  of  cxteTisinn  &m]  nlmoi^t  iinniovaldf.  TIic  f^jruuition  of  a  tul>pr(!ii]oiig 
abscess  and  of  sinuses  h  common  in  tfie  hiter  ala^'cs.  Such  sinuses  nsiially  furin 
ii]x>n  tlie  radial  side  urn]  dorsum  of  thi?  wrist.  The  presence  of  other  tialM^reidons 
h'sions,  togetlier  witlj  the  cljnmir  course,  aids  great] j  in  the  diagnosis. 

Tabercnlosis  of  the  Bones  and  Joints  of  the  Hand  and  Fingers. — In  the 
jihahinges  of  the  fin^^it^rs  there  (K-eurs  the  iiiosi  typical  of  t)ie  tuberculous  h^sions, 
elsewhere  spoken  of  in  Vnh  I  us  **  spina  ventosa.-'  The  localization  is  almost 
peculiar  to  cbiblrcn  and  ]KTsnns  %vhn  Iiavc  ii<»t  yet  readied  adult  life.  The 
lesion  consists  nf  a  tuberculous 


I 


I 


osteomyelitis  of  one  or  m^oh'  plia- 
langes  with  tlie  production  oi  a 
fjeriostitis  and  a  typical  spiuflle- 
sha]>ed  enlargement  of  the  hmr 
and  of  the  finger-  The  disease 
is  practically  painless,  aud  in  the 
earlv  stages  tlie  fuuctirm  nf  the 
tingor  uuiy  be  partly  preserved. 
T.ater,  Avlu*n  the  swi^lling  lias  be- 
come more  marked,  the  finger 
will  become  etiflf,  usually  in  the 
extended  position.  In  tlie  ad- 
vaiu'ed  stages  one  may  discover 
crackling  of  the  tbin  shell  of 
bone  on  palpal  ion,  or  in  more 
advanced  cases  stilb  with  nuirkcd 
b*my  destruction,  there  may  i)e 
tluctnation  and  the  iimduction 
of  a  tnlMTi'idous  abscess,  \v!ii<"li 
ruptures,  leaving  Ixdund  n  tuber- 
en  Ioub  Binns  leading  to  softened 
tul>ercnlous  bone.  The  only  dis- 
ease with  which  tuberculosis  of  the  bones  of  the  fingers  Is  likely  to  be  con- 
founded is  tertiary  syphilis  in  the  hereditary  form.  Other  syphilitic  nnniifes- 
tations  will  usnally  be  present  Secondary  tuberculous  invasion  of  the  jrdnta 
may  occur,  and  sucli  may  involve  tlic  nietaearpo-phalangeal  joints,  or  the  joints 
Ijetween  the  phalanges,  Tlie  diagnosis  of  invasion  of  the  joints  is  to  be  ma<]e 
by  the  inclusion  of  the  joint  in  the  swelling,  by  the  presence  of  bony  grating 
and  of  pain,  when  the  eroded  joint  surfaces  are  crowded  together.  Invasion  of 
the  ligauientous  structures  entering  into  the  joint  is  followtMl  by  abnormal  mo- 
bility of  the  finger  laterally  and  in  some  cases  by  subluxation. 

Trigger  Finger,  Snapping  Finger* — ^Tn  this  eonilition  the  motions  of  flexion 
and  extension,  one  or  b(jlb,  in  one  of  the  finger-joints  exhibits  the  ]^eculiarity 
that  when  the  patient  attempts  to  make  a  certain  motion,  it  proceeds  to  a  given 
extent  and  then  stops.     In  order  to  continue  the  movement  a  powerful  muscular 


F[G.  173.  — Tl'IlF-RrULOSIS  OF  THE  Fm«T  PdALANX  OF 
THK  JMHIRTH  FiNOEH  WITH  1'(THFRrULUT  S  Vl.ClLR'- 
ATION     ttr    THE     HkiN     ANU     EnlAHCJEMFNT     OP    THE 

l^iNE.     (C:a»e  of  ih.  CImrles  N.  D.mcl.) 
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contraction  must  be  made,  when  the  obstruction  suddenly  gives  way  with  a  snap 
and  the  motion  is  completed.  In  some  cases  the  motions  of  flexion  and  extension 
may  be  made  to  the  physiological  degree,  in  others  they  may  be  more  or  less 
limited.  The  condition  may  occur  in  any  of  the  fingers,  but  is  most  frequent 
in  the  middle  finger,  in  the  fourth  finger,  in  the  thumb,  and  index  finger,  in 
the  order  named.  The  condition  may  arise  spontaneously.  In  other  cases  it 
has  followed  injury,  or  may  occur  as  one  of  the  symptoms  of  arthritis  de- 
formans. Vpon  dissection,  localized  fibrous  thickening  of  the  tendon  has  been 
observed  in  certain  cases,  so  that  at  a  certain  point  in  the  excursion  the  enlarged 
portion  of  the  tendon  is  caught  and  held  by  its  sheath.  From  the  description, 
the  diagnosis  needs  hd  further  comment. 

Acute  Purulent  Inflammations  df  the  Joints  of  the  Wrist  and  Hand. — Acute 
purulent  inflammations  of  the  wrist-joint  and  of  the  joints  of  the  hand  and 
fingers  need  no  si)ecial  diagnostic  description.  Here,  as  elsewhere,  they  may 
follow  a  great  variety  of  causes,  local  and  general,  of  an  infectious  nature,  due 
to  open  wounds  or  to  the  localization  of  septic  or  other  specific  infectious 
processes  in  the  affected  joints.  Among  such  may  be  mentioned  gonorrliea, 
typhoid  fever,  pyemia,  acute  osteomyelitis  of  the  bones  of  the  forearm  and 
hand,  pneumonia,  and  other  conditions  which  will  be  found  described  under 
Diseases  of  the  Joints  of  the  Upper  Extremity,  Chapter  VIIL  Here,  as  else- 
where, these  inflammations  are  characterized  by  loss  of  function  in  the  affected 
joint,  by  pain,  by  swelling,  by  constitutional  symptoms  of  sepsis,  and  in  severe 
cases  by  destruction  of  the  bones  and  soft  parts  entering  into  the  joint,  etc.,  as 
descril)ed  under  Purulent  Inflammation  of  Joints,  Vol.  I.  In  cases  of  doubt, 
the  character  of  the  exudate  in  the  joint  is  readily  determined  by  the  use  of  the 
aspirating  syringe  and  culture  experiments. 

TUMORS  OF  THE  WRIST  AND  HAND 

Benign  Tumors  of  the  Wrist  and  Hand. — A  great  variety  of  benign  tumors 
have  been  observed  upon  the  wrist  and  hand.  Hard  papillomata  are  particularly 
frequent  uj)on  the  hand  and  fingers.  They  are  much  more  frequent  in  childhood 
than  at  any  other  ])erio(l,  and  are  believed  to  he  due  to  mechanical  injury  or 
irritation.  They  are  said  to  be  inoculable  upon  the  same  individual.  They 
usually  remain  small,  though  in  rare  cases  certain  so-called  "  seed  warts " 
may  reach  the  size  of  a  large  buckshot,  or  even  larger.  They  are  often  tender, 
and  are  frequently  wounded  or  cracked  near  their  bases  by  slight  mechanical 
violence.     They  are  readily  removed  by  caustics  or  by  excision. 

The  Tumors  of  the  Blood-vessels  Affecting  the  Forearm  and  Uand, — The 
most  important  of  these,  cirsoid  aneurism  or  aneurism  by  anastomosis,  has 
received  attention  elsewhere.  The  ordinary  forms  of  angiomata,  nevus,  and 
occasionally  cavernous  angioma,  are  observed  as  small  and  usually  circumscrilxMi 
tumors  in  the  skin  of  the  wrist  and  hand.  For  their  diagnosis  see  Tumors, 
Vol.  I. 
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Lipoma. — Lipomata  are  rare  tumors  upon  tlie  wrist  and  hand.  They  have, 
however,  been  observed  as  small  circumscribed  and  as  diffuse  subcutaneous 
growths.  The  diagnosis  of  the  circumscribed  forms  when  they  occur  in  the 
ordinary  situation  of  ganglion  may  offer  some  difficulties.  Lipomata  have  been 
described  occurring  on  or  beneath  the  flexor  tendons  of  the  palm,  in  the  vicinity 
of  the  annular  ligament.  Hence  they  tend  to  spread  downward  and  may  gi'ow 
in  the  interspaces  between  the  metacarpal  bones  and  appear  upon  the  back  of 
the  hand.  The  diagnosis  could  best  be  made  by  incision,  since  the  growth  would 
so  closely  resemble  a  productive  tuberculous  inflammation  of  the  tendon  sheaths 
that  an  error  of  diagnosis  would  be  probable.  It  is,  however,  to  be  borne  in 
Diind  that  tuberculous  inflammations  of  the  tendon  sheaths  of  the  palm  spread 
Dpward  beneath  the  annular  ligament  to  the  forearm,  while  liiK)ma  tends  to 
grow  downward  toward  the  fingers. 

Fibroma. — Fibroma  is  a  tumor  rarely  found  arising  from  the  skin  and 
siihcutaneous  tissues  of  the  hand.  The  diagnosis  is  not  difficult.  The  tumors 
present  the  ordinary  characters  of  fibroma,  either  hard  or  soft,  and  are  movable 
upon  the  tissues  beneath.  (See  Fibroma,  Vol.  T.)  Keloid  sometimes  develops 
in  the  scars  following  wounds  with  loss  of  substance,  infected  wounds,  and 
bums  of  the  hand  and  fingers.  They  more  commonly  develop  upon  the  dorsum 
than  upon  the  palmar  surface  of  the  hand. 

Fibromata  of  the  deeper  structures  of  the  palm  may  develop  in  the  palmar 
fascia,  or  in  the  tendons.  They  usually  follow  trauma  and  exist  rather  as 
masses  of  cicatricial  tissue  than  as  true  new  growths.  When  a  small  fibroma  of 
this  kind  develops  in  a  flexor  tendon  of  a  finger  it  may  produce  the  condition 
descrilied  in  a  preceding  paragraph  known  as  "  snapping  finger." 

The  so-called  epithelial  implaniation  cysts  are  occasionally  observed  upon 

the  hand.    They  follow  an  injury,  either  an  incised  or  a  contused  and  lacerated 

^ound,  such  that  a  portion  of  skin  is  mechanically  displaced  into  the  sub- 

cntaneous  tissues  and  there  produces  a  cystlike  tumor,  usually  of  small  size  and 

4nn  or  elastic  consistence,  containing  the  elements  of  the  secretions  and  organized 

structures  of  the  skin.    The  affection  is  one  almost  peculiar  to  men.     The  index 

finger  is  the  favorite  site  of  the  tumor,  though  such  may  occur  in  the  palm  or 

in  other  parts  of  the  hand.     A  tumor  probably  of  this  character  upon  which  I 

operated  many  years  ago  in  the  Roosevelt  Hospital  is  shown  on  page  265,  Vol. 

I.    In  this  case  the  tumor  was  plainly  of  a  cystic  character.     In  some  of  the 

recorded  cases  the  cyst  has  been  thick-walled  and  of  firm  consistence,  resem- 

Uing  a  solid  growth.     In  others  a  foreign  body  has  been  found  in  the  center  of 

the  cyst.    An  accurate  diagnosis  of  the  character  of  these  cysts  can  best  be  made 

ly  microscopic  examination  of  the  cyst  contents  and  of  sections  of  the  cyst  wall. 

N  euro  fibromata. — ^Neurofibromata  of  the  hand  and  fingers  follow  trauma- 

^snas.    They  form  usually  spindle-shaped  enlargements  of  the  nerve  trunks,  and 

inay  give  rise  to  disturbances  of  sensation  in  the  fingers  and  be  folloAved  by  a 

'wtmtis.     The  situation  of  the  tumor  can  bo  dotormined  from  the  site  of  the 

injury  and  from  localized  tenderness  on  j^ressure. 
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Enchondroma, — Cartilaginoua  tumurH^  ufteu  iTiultiidc,  CMT'tur  in  the  btines 
of  the  bund  antl  lingors  iiioro  often  tban  elsewhere.  Tlie}^  may  remain  of  small 
size,  or  in  other  cases  grow  quite  large  and  produce  ugly  deformities  with 
marked  loss  of  function.  In  a  certain  proportion  of  these  cases  the  tumors 
remain  benign,  in  others  they  undergo  sarcomatous  or  myxomatous  degenerationj 
produce  metastasea  and  exhibit  all  the  characters  of  malignant  new  growths. 
The  diagnosis  r*f  enoli'*udrniiiiita  of  tlie  liand  and  fingers  is  easy.  They  occur  in 
young  persons,  or  luve  originated  in  youth.  They  are  bard  nodules,  firmly 
attached  to  the  bone,  and  so  long  as  they  are  not  in  combination  with  osteoma, 
are  very  permeable  to  the  X-rays.  The  osteomata  of  the  Itand  ami  finger 
bones  are  nuicli  rarer  tumons.  They  Iiave  a  broad  attaclunent  to  the  bcme, 
arc  very  hard^  and  their  bony  structtire  is  readily  demonstrated  by  an  X-ray 
picture. 

Malignant  Tumors  of  the  Hand  and  Fingers. — The  lualiirnant  tumors  of  the 
hand  and  tingers  are  SAKroMATA  and  icrrruKUDMATA. 

Sarcotna, — The  sarcomata  may  originate  iu  warts,  pigmented  moles,  and 
nevi  of  the  skin  of  the  band.  Kumenius  forms  of  sarcoma  liave  been  observed 
iu  the  skin  of  tlie  liHud,  but  the  spindle-eel  led  sarcomnla  and  uielarnvsarcomata 
are  the  most  frequent  forms.  The  former  may  grow  slowly  for  a  long  time, 
suddeuly  to  take  on  a  mc>re  mali^uant  rbaraxMrr,  whernas  the  mehmo-sarc*miata 
origiuatiug  iu  pigmented  moles,  when  once  started,  are  dissc^uunated  throughout 
the  body  with  frightful  rapidity.     The  sareouiata  of  tho  bont's  have  here  more 


Flo,  174, — Saaooma  of  the  W'ritsT.     (K»kk';pvi  li  Hospital,  colle<"tir»n  of  I>r,  Cliarle.*^  McBurn^y.) 

commonly  a  eeut ral  origin  and  may  1m'  of  various  types  and  of  varying  degrees 
of  jualignary.  Before  fhev  btive  ]i('rfnrntod  into  tlie  surnMUi<liug  soft  parts  they 
may  produce  a  spindle-shaped  eubu'gemeut  of  the  br»ne,  a  spinosa  ventosa.  The 
periosteum  ouee  prfonited,  the  soft  parts  are  rapidly  invacled^  other  bones  are 
infiltrated  and  destroyed,  aud  large  tumors  may  be  produced  showing  the 
ordinary  characters  of  sarcomata.  Giant-celled  sarcoma  originating  in  the 
periosteum  is  less  common,  and  here  rather  less  malignant  as  a  rule  than  other 
types.  Combinations  of  sarcoma  with  fibroma  of  varying  degrees  of  malignancy 
may  originate  in  the  soft  structures  nf  the  hand,  notably  in  the  tendon  sheaths, 
and  in  the  nerve  trunks.  Sarcomata  of  the  nerve  trunks  have  been  described 
iu  a  preceding  chapter* 
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Epilhdioma. — Epithuliuma  o<-'t*ui\s  witli  uiily  miKjeriite  fra[uent'v  iipun  the 

dJ  and  tiiigeriS.     Most  often  iijioii  tlie  dorsnnij  riiit^ly  upnu  the  palin,     Sucb 

%Hithelfttuata  nuiy  oceasioiiulH^  ori^itiiite  in  coiigtnitul  warts,  rurely^  it  is  be- 

tcveJ^  in  papillomata  wliicli   devdop  later  in   life*      iliu'li  more  coninioiilj 

fitbeliomata  arise  upon  tlie  sites  of  former  scars,  or  upon  snrfaeea  the  seat  of 

"Aronic  mechanical  or  chemical  irritation.    During  the  past  ten  years  numerous 


Fia,    17^       1^,11  lUKiJOMA    OK  Tilt;    TuiiMB.     (Ni'W    Vurk    lk»«pitj!d   colli'cf ion,) 

^Jiluable  lives  have  been  snoritieed  as  the  result  of  repeatC'l  exposnres  of  the 
^'^'i»<l8  to  the  X-rays  by  surgeons  and  other  X-rays  workers.  TIjc  chronic  in- 
uanimntion  of  the  skin  and  the  trophic  changes  produced  by  repeated  exposures 
f'^fcrays  eventuate  in  keratoses,  and  these  in  shallow  ulcerations  wbic4]  refuse 
'^^Wi,  and  after  existing  for  montlis  or  years  take  on  the  characters  of  typical 
^pitWioma.  Glandular  infection  follows,  and  in  spite  of  extensive  and  niutilat- 
^g  operations  the  individual  is  doomed. 


d 


CHAPTER    XVII 

INJURIES   OF   THE   HIP 

ANATOMICAL  REMARKS 

(Partly  adapted  from  Merkel^  Woolsey,  and  A.  Hofja.) 

The  bony  structures  entering  into  the  hip-joint  are  tlie  acetabulum,  or 
cotyloid  cavity  of  the  os  innoniinatum,  and  the  head  of  the  femur.  The  acetab- 
ulum forms  a  hemispherical  hollow  surface  into  which  the  head  of  the  femur 
fits.  The  border  of  the  acetabulum  is  surrounded  and  covered  by  a  strong,  firm 
ring  of  fibro-cartilage,  with  a  sharp  border  called  the  lahnim  glenoidale  or 
cotyloid  ligament.  This  border  so  closely  embraces  the  head  of  the  femur 
beyond  its  greatest  diameter  that  it  holds  the  bone,  and  even  the  entire  weight 
of  the  limb,  in  position  by  atmospheric  pressure.  This  ligament  also  bridges 
over  the  depression  in  the  margin  of  the  acetabulum  where  the  pubis,  ilium, 
and  ischium  come  together.  During  the  growth  of  the  pelvis,  and  before  the 
three  bones  have  united,  the  cartilages  come  together  at  the  bottom  of  the 
cotyloid  cavity  in  the  shape  of  an  inverted  Y.  This  union  occurs  at  about  the 
eighteenth  year.  The  bottom  and  lower  portions  of  the  acetabulum  are  thin. 
Above,  as  well  as  in  front,  and  behind,  the  bone  is  very  thick  and  strong  to 
support  the  weight  of  the  body.  The  articular  surface  of  the  acetabulum — i.  e., 
that  portion  covered  by  cartilage — is  about  one  half  inch  in  width  and  of  a  horse- 
shoe shape,  being  incomplete  below  and  to  the  inner  side.  The  bottom  of  the 
cotyloid  cavity  is  not  covered  with  cartilage  but  is  lined  with  synovial  membrane 
merely,  outside  of  which  there  is  a  sort  of  packing  of  loose  fat.  Although  the 
bottom  of  the  cavity  is  thin  it  rarely  happens  except  from  very  great  violence 
that  it  is  injured  by  force  transmitted  through  the  head  of  the  femur,  the 
shapes  of  the  head  and  of  the  cavity,  respectively,  being  such  that  the  head  is 
prevented  from  bearing  u})on  it.  In  disease  of  the  hip-joint,  however,  during- 
the  earlier  years  of  life,  infection  and  destruction  of  the  Y  shaped  cartilage 
may  occur,  so  that  the  bones  may  be  separated  or  the  interior  of  the  pelvis 
invaded  by  tuberculosis  or  by  pyogenic  germs.  The  acetabulum  measures  about 
5  cm.  in  width  at  its  rim,  and  from  ?)0  to  35  mm.  in  depth  in  the  male,  shallower 
in  the  female. 

The  head  of  the  femur  is  hemispherical  in  shape,  or  nearly  so,  since  the 
sphere  is  slightly  flattened.  The  radius  of  the  sphere  is  about  an  inch.  Rather 
more  than  half  of  that  portion  of  the  head  covered  by  cartilage  lies  in  front 
and  above,  rather  less  than  half  posteriorly  and  below.     Just  below  the  middle 
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of  the  siirfa€c\  dinx'ted  t<iw:in]  the  aeetaliiiliim,  there  is  a  sliglit  depresHioii  in 
the  heHcl  f»>r  the  iittiirliint^it  of  tlii^  luja medium  ivrcs^  wliieli  passes  innn 
its  attaelimcnt  U*  the  os  iinioiianatiuri  upward  and  inward  to  the  head  <»f  tlie 
femur.  This  liganieut  is  jiut  upon  the  stretch  hy  ^dduetion  aud  outward  rota- 
tion of  the  thigh*  It  is  ruptured  in  complete  trauniatic  dislocations  of  the 
hip-joint. 

The  head  is  joined  to  the  shaft  hy  tlie  neek.  The  jimetion  of  the  neek  witli 
the  shaft  is  indieated  hv  a  line  ujxm  tlie  hone  wliieli  passes  from  the  trochanter 
major  to  the  troeliaiiter  minor  (intertrochanteric  line).  The  neck  makes  an 
angle  with  ihe  sliafr,  whii^h  is  in  adults  on  tlie  average  about  130'^,  though 
it  varies  within  certain  liiuils.  Ace^irdiu^  to  the  rfsearehes  of  Rorlet,  quoted 
by  Stiuis<tu,  it  is  in  tht*  chMd  and  ailidt  on  tlie  avtM^ige  M\\  \  in  tlie  agi*d 
120"^,  thougli  it  may  vary  within  nnrinid  limits  Ijetwceu  liiT"  and  144"^. 
Charpys,  qiiote<l  hy  ilerkel,  places  tlic  limits  lietwcen  115'  and  140^,  The 
neek  passes  iijiward  and  a  little  backward  to  join  the  head.  The  center  of  the 
head  of  the  femur  lies  ahout  two  inches  vertically  l>elow  the  anterior  inferior 
spine  of  the  ilium.  If,  from  the  middle  (pf  a  line  joining  the  anteri(*r  sniierittr 
spine  f>f  the  iliinn  and  the  spine  of  the  pubis,  a  se<*ond  line  be  drawn  downward 
and  ontward  at  right  angles  to  the  first,  it  will  Insect  tlie  hipjoint  into  ei]md 
halves,  and  the  mitldh*  nf  the  liead  «if  the  femtir  will  he  upon  the  second  lino 
distant  from  the  first  aboiit  two  inr-hes.  For  the  time  of  apf>earance  of  the 
several  e]>ipl!yses  of  the  up]>er  end  of  the  femur,  sec  sectictn  on  the  Epipliysea 
in  this  volume.  For  tlie  hnuy  structure  of  tlie  u|i]fiT  ])orti«m  of  ihc  femur,  set) 
Fraciures  df  ilir  Xcck  r>f  tbi'  Femur. 

The  Capsule  and  Ligaments  of  the  Hip-joint.^The  capsule  of  the  liipjoint 
is  attached  to  the  entire  circumference  of  the  cotyloid  cavity,  just  beyond  the 
sharp  frc^:*  border  of  the  cartilage,  whence  it  jwisses  4lown%vard  and  outward  to  be 
attached  at  or  near  the  junetion  of  the  neek  with  the  shaft.  Tlie  limit  of  attach- 
ment in  front  is  the  intertrochanteric  line.  Posteriorly,  the  capsule  is  attaclied 
to  the  neck  itself,  a  sh<*rt  distance  from  the  junction  of  the  neck  with  the  shaft. 
Thus  posteriorly  a  small  portion  of  the  neck  lies  outside  the  capsule  of  the 
joint.  Above,  it  passes  to  the  digital  fossa  at  the  liase  of  the  great  trochanter, 
and  below  to  the  upper  limit  of  the  trochanter  minor.  The  capsular  ligament 
consists  of  longitudinal  and  circular  fibers  wliich  vary  uinch  in  thickness  and 
in  strength  on  different  aspects  of  the  joint.  As  a  whole,  these  ligamentous 
stnietiires  are  the  strongest  in  the  body.  The  weakest  portion  lies  posteriorly 
and  V>elow^  where  the  synovial  membrane  of  the  joint  is  reflected  uj>on  the  neck 
of  the  femnr.     Details  will  Vie  found  in  succeeding  paragraphs. 

Over  certain  areas  tie  longitudinal  fibers  are  greatly  increased  in  thickness 
and  in  strength.  They  constitute  what  are  knowTi  as  the  accessorif  ligaments. 
Three  of  these  exist.  They  are  the  iUo-fpmoraf  Jignmertf,  the  puho-femoraf  ligft- 
m^nty  and  the  ischio- femoral  fujament.  Of  these,  the  iliofemoral  ligament  of 
Bertiii,  or  as  it  was  called  by  Eigelow,  who  demonstrated  its  importance  in 
relation  to  dislocations  of  the  hip-joint,  fhe  Y  lignnteni,  is  much  the  strongest 
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and  most  important.  It  passes  from  the  anterior  inferior  spine  of  the  ilium 
and  from  the  surface  of  bone  behind  and  below  it,  downward,  and  a  portion  of 
it  outward  to  be  attached  respectively  to  the  lower  and  to  the  upper  portions 
of  the  intertrochanteric  line.  The  ligament  divides  into  two  bands  at  a  variable 
distance  below  the  inferior  spine  of  the  ilium,  thus  forming  the  limbs  of  the  Y. 
As  stated,  the  inner  limb  passes  almost  vertically  downward  to  be  attached  to 
the  lower  part  of  the  intertrochanteric  line.  The  outer  passes  downward  and 
outward  to  be  attached  to  the  upper  part  of  the  same.  This  ligament  is  the 
strongest  in  the  body.  It  is  about  one  quarter  of  an  inch  thick  in  its  thickest 
part,  and  is  capable,  according  to  the  experiments  of  Bigelow,  of  withstanding 
a  strain  of  from  250  to  700  pounds. 

In  relation  to  disloc*ations  of  the  hip,  this  ligament  is  of  great  interest  and 
imj)ortanee,  since,  except  as  the  result  of  very  great  violence,  it  is  not  broken  in 
dislocations  of  the  hip-joint.  It  remains  in  most  cases  intact,  and  determines 
the  movements  of  the  head  of  the  bone  after  it  has  left  the  glenoid  cavity,  and 
consequently  the  position  of  the  limb,  while  the  relations  of  the  head  and  neck 
of  the  bone  to  the  ligament  in  different  dislocations  determine  the  manipulations 
necessary  for  reduction.  The  inner  portion  of  the  ligament  limits  extension 
of  the  thigh,  its  outer  limb  limits  external  rotation. 

The  pnho'fcmoral  ligament  arises  from  the  anterior  and  lower  part  of  the 
edge  of  the  acetalnilum  and  pubic  bone,  as  far  inward  as  the  pectineal  eminence. 
It  passes  outward  and  downward  to  he  attached  just  above  the  lesser  trochanter. 
This  ligament  limits  the  motion  of  abduction. 

The  isrhio- femoral  ligament  arises  from  the  ischium  below  the  acetabulum, 
and  passes  outward  upon  the  posterior  as])ect  of  the  joint  to  be  attached  to  the 
femur.  This  ligament  limits  internal  rotation  of  the  thigh.  Above  and  below 
the  pubo-femoral  ligament  the  capsule  of  the  joint  is  thin  and  weak.  In  front, 
the  thinnest  portion  is  just  Wow  and  external  to  the  ilio-pubic  eminence.  At 
a  point  between  the  ilio-fenioral  and  pubo-femoral  bands  this  portion  of  the 
capsule  has  ujxm  it  a  l)ursa  separating  it  from  the  ilio-psoas  tendon  and  muscle. 
The  presence  of  this  bursa  is  sometimes  interesting  from  a  pathological  point 
of  view,  since  a  purulent  exudate  in  the  joint  may  extend  to  the  bursa,  or, 
on  the  other  hand,  a  psoas  abscess  may  invade  the  hip-joint.  In  later  years  the 
bursa  and  the  joint  may  cominunieate.  According  to  Ileineke,  this  bursa  com- 
municates with  the  hi])-joint  in  ten  per  cent  of  the  cases  b}'  a  large  or  smaller 
circular  opening.  A  second  weak  place  in  the  cajisule,  according  to  Konig,  is 
immediately  above  the  trochanter  minor  at  the  place  where  the  tendon  of  the 
obturator  externus  muscle  is  in  relation  with  the  tendon  of  the  ilio-psoas.  The 
thin  and  weak  portion  of  the  capsule  posteriorly  lies  internal  to  the  pubo-femoral 
ligament,  and  rupture  of  the  capsule  occurs  more  often  in  this  situation  than  in 
any  other. 

The  motions  of  the  liip- joint  are  extremely  varied  ;  much  the  most  important 
of  these  are  the  motions  of  flexion  and  extension,  which  give  the  lower  extremity 
that  pendulum  action  necessary  for  walking.     In  these  motions  also  the  head 
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of  the  bone  is  most  secure  in  the  cotyloid  cavity.     The  motion  of  extension  is, 
as  stated,  limited  by  the  tension  of  the  ilio^femoral  ligament.    Flexion  is  limited 
bv  the  contact  of  the  front  of  the   thigh  with   the   soft   structures   of  the 
groin  and  the  abdominal  wall,  when  the  knee  is  in  the  state  of  flexion.     When 
/he  knee  is  extended,  flexion  of  the  thigh  at  the  hip-joint  is  limited  by  the  tension 
of  the  powerful  flexor  muscles  of  the  knee  (the  ham-string  muscles).     Abduc- 
tion is  limited  b}'  the  pubo-femoral  ligament ;  adduction  by  the  outer  portion  ot 
the  ilio-femoral  ligament;  external  rotation  by  the  ilio-femoral  ligament,  its 
outer  part  during  flexion  and  its  inner  part  during  extension ;  inward  rotation 
by  the  ischio-femoral  ligament  during  flexion,  by  the  ilio-femoral  ligament  dur- 
ing extension. 

In  relation  to  the  diagnosis  of  dislwations  of  the  hij)-joint,  Nelaton's,  or  the 
iscHio-iLiAC  line,  is  of  very  great  importance.     The  line  is  drawn  from  the 
anterior  superior  spine  of  the  ilium  outward  and  backward  across  the  outer 
surface  of  the  thigh  to  the  lowermost  portion  of  the  tuberosity  of  the  ischium. 
In  a  normally  developed  hip,  when  the  thigh  is  slightly  flexed,  this  line  crosses 
the  up]x?r  part  of  the  great  trochanter.     The  most  superficial  portion  of  the 
jereat  trochanter,  which  is  readily  palpable,  lies  about  an  inch  below  the  top  of 
this  process,  since  the  trochanter  curves  inward  at  its  upper  part  and  overhangs 
the  neck  of  the  femur.     The  changed  relations  of  the  top  of  the  trochanter  to 
^'elaton's  line  are  of  the  greatest  importance  in  the  diagnosis  of  dislocations  of 
the  hip-joint,  as  will  be  described  under  Dislocations  of  the  Hip.    The  hip-joint 
is  so  surrounded  by  heavy  muscles  and  other  soft  parts  that  it  is  not  directly 
<^{>en  to  examination   by   palpation.      It   is   not   necessary   to   enumerate   the 
muscles  in  relation  to  the  hip-joint,  but  the  most  important  of  them,  in  its  rela- 
tion to  dislocations  of  the  femur,  is  the  obturator  internus.     This  muscle  arises 
irom  the  inner  surface  of  the  obturator  foramen  and  the  surface  of  bone  lying 
letween  it  and  the  great  sacro-sciatic  notch  and  passes  outward  through  the  lesser 
saero-sciatic  notch,  where  it  turns  sharply  forward,   as  on  a   pulley,   and   is 
inserted  into  the  inner  surface  of  the  great  trochanter  near  its  anterior  border. 
Above  the  obturator  internus  is  the  pyriformis  muscle.     Below  it  the  quadratus 
ieraoris.     In  dorsal  dislocations  of  the  hip  the  head  of  the  bone  may  leave  the 
joint  and  pass  either  Mow  or  above  the  tendon  of  the  obturator  internus,  or 
the  muscle  may  be  more  or  less  extensively  ruj>tured.     For  further  details  see 
Traumatic  Dislocations  of  the  Hip. 

CONGENITAL  DISLOCATION  OF  THE  HIP 

Though  congenital  dislocation  of  the  hip  is  rather  a  rare  condition,  it  is 
i^latively  frequent  in  that  congenital  dislocations  are  more  often  observed  in 
this  joint  than  any  other.  It  is  much  more  frequent  in  females  than  in  males, 
^i.  k  not  rarely  double. 

CauBation. — The  causation  of  congenital  dislocation  of  the  hip  is  unknown. 
It  is  not  infrequently  associated  with  other  deformities,  and  may  be  regarded 
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as  to  some  extent  liercditary,  since  several  examples  are  sometimes  found  in  the 
same  family. 

Patliology. — The  aeetabidum  is  always  present  aiul  in  its  normal  position, 
but  is  shallower  than  noniial  and  sometimes  trianpilar  in  shLi]»t%  It  is  believe*! 
that  during  the  earliesr  stoges  of  tjevelopment  the  head  of  the  femur  and  the 

aeetiihnlum  are  in  their  normal  relations,  but  as 
tlie  head  of  the  femur  grows  larger,  it  is  nnahle 
to  rest  ill  the  smiill  and  shallow  acetabulum,  and 
it  is  gra4lnally  drawn  upward  and  baekward  by  the 
aetion  of  the  attached  muscles,  so  that  the  head 
comes  to  lie  I>pliind  nnd  abnve  the  cotyloid  cavity. 
In  most  instances  tlie  dislocation  is  of  the  back- 
ward variety,  and  the  head  ai  the  Ikiuc  liecomes 
somewhat  flatk'ncf!  wliere  it  rests  against  tfie  jk*!- 
vis.  The  ligaiuentuni  teres  is  nsunlly  present  imd 
is  lengthened,  and  is  drawn  nnt  into  a  flat  band. 
Ko  notable  deformity  is  obs<?rved  until  the  child 
"  I      ^^      ^^  begins  to  walk,  when  the  head  of  the  bone  nnder- 

'         ^T^      V|9  ^^'*^'*'^  ^  further  upward  displacement,  where  it  is 

K       W  sup]x»rted  by  the  stretched  ligaments  and  l)y  the 

A      M  surrounding  muscles,  and  at  a  later  period  by  the 

I^V  ^M  foruiiition,    in   st»me  casns,   of   a  false   joint   npm 

^H   |H  the  surface  upon  the  ilium.    The  neck  of  the  feuuir 

^H^B  is  rntiited  so  ihat  it  points  farther  forward   than 

^I^^B  normal.     In  other  cases  the  head  of  the  hone  dtX'S 

^^^H  not  rest  against  tbe  ilium,  l)nt  is  susjiended  merely 

^^^^^^  by  the  muscles  and  ligaments.     The  joint  capsule 

-^^^^^  .^y^"*^^  is  stretched  across  the  acetabuluui,  to  which  it  be* 
comes  more  or  less  adherent.  Tlie  cavity  of  the 
capsule  also  becomes  narrower  and  may  be  so  con- 
stricted that  it  is  too  small  for  the  passage  of  the 
head,  and  thus  forms  one  of  the  obstacles  to  reduc- 
tion. As  time  goes  on,  deformity  of  the  pelvis  is 
developed.  In  the  unikteral  cases  a  marked  defonuity  of  the  pelvis  occurs  on 
account  of  tbe  almormal  point  of  support,  such  that  the  crest  of  the  ilium  is 
displaced  inward  while  the  ischium  is  displaced  outward,  as  though  the  in- 
nominate bone  w^ere  rotated  upon  an  antero-posterior  axis.  The  f>elvis  is  also 
rotated,  or  rat  hen*  changed  in  shape,  in  such  a  manner  that  its  center  lie^ 
farther  upward  and  backward  than  norma!.  The  horizontal  ramus  of  the 
pubis  is  increased  in  length  and  is  directed  upward  and  backward  to  an  abnor- 
mal degree.  In  bilateral  cases  a  similar  deformity  occurs  upon  l»oth  sides,  so 
that  the  entire  pelvis  is  tilted  forward  and  the  crests  of  the  ilia  are  nearer 
together  than  normal— that  is  to  say,  the  entire  pelvis  is  compressed  laterally 
as  well  as  tilted.     The  condition  frequently  remains  nnreeognizod  until  the 
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ehild  begins  to  walk.  In  the  bilateral  cases  the  ability  to  walk  is  delayed, 
;md  th*Ase  ehiMreii  have  a  ptHniliar  waddliug  gail,  wiiirli  is  eliaraeteristie. 
There  is  juarked  lordosis.  In  tlie  unilateral  cases  tlu-re  is  a  well-marked 
limp.  Partly  on  acpoiint  of  the  lordosis,  the  biitt^x^ks  are  unduly  prominent, 
and  the  troehanter  projects  to  an  abnormal  degree.  The  perineum  is  broad- 
ened, and  wlien  viewed  from  the  side,  as  the  child  stands,  the  prominence  of 
tlie  huttc^cks  posteriorly  and  the  marked  lordosis  are  almost  sufficient  for  a 
4lia«rnosis,  without  other  exaininatinn.  In  the  unilateral  cases  there  is  shorten- 
ing upon  the  dislocated  side  and  a  compensatory  scoliosis  in  order  to  enable  the 
patient  to  stand  erccL  As  ali'eady  stated,  the  entire  jielvis  is  tilted  forward. 
In  the  unilateral  cases  the  muscles  of  the  affected  side  are  usually  less  well 
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develo|)od.  Upon  palpation  all  the  motions  of  the  joint  are  found  %^ery  free, 
except  in  some  cases,  abduction.  Fp^n  grasping  the  thigh  wuth  one  hand  and 
paljiating  the  hip  with  tlie  other,  the  upyicr  end  of  the  Inme  may  be  matle  to 
move  up  and  down,  and  sometinies  the  head  can  Ik*  recognized  on  rotation. 
When  the  dislocation  is  bilateral,  the  scoliosis  will  be  absent.     In  some  of  these 
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rases  there  h  no  jiain,  Tn  otliers/as  time  ^oes  on,  tlie  dcfnriiiity  and  disaLility 
iiuTease  aiHl  psyri  may  l«^  crmi  plained  of.  In  some  (»asc-s  tlje  In  me  may  be  piilleJ 
down  readily  enough  by  the  rim  of  the  acetahuhjni  and  may  he  felt  to  slip  over 

it  with  a  jnnipv  The  dislo- 
cation may  iK^eur  iu  one  of 
three  di  reef  ions — namely, 
haekward,  npward,  and  for- 
ward. Tlio  first  form  h 
hy  far  the  most  freqnent 
.Measurements  will  ph*>\v 
that  the  head  of  the  bone  is 
a  hove  Xelatons  line, 

Tlie  diagnosis,  not  only 
as  to  I  lie  presenee  of  the  cli§- 
location,  hut  also  as  to  the 
size  and  shape  of  the  acetab- 
iilnm,  the  length  of  the 
neek  of  tlio  femur,  and  the 
shajie  and  size  of  tlie  head, 
can  1k3  made  with  great  ae- 
enracy  hy  means  of  dteroiv 
sc<»|jIc  X-ray  piefnres. 

TRAUMATIC   DISLOCA- 
TIONS  OF  THE   HIP 

Dishx-alion  of  the  hip  is 
a  comparatively  rare  in- 
jury, and  constitntes  in  the 
fitatisties  of  writers  ratlier  less  than  two  per  cent  of  all  disloeiUions,  The  injury 
ia  more  common  in  nuiles  than  in  females.  It  lias  lxH»n  observed  at  all  ages 
of  life,  from  six  months  to  extreme  4jld  age,  but  is  most  common  during  the 
early  deeades  when  the  greatest  activity  exists.  Alxuit  half  the  cases  wvur 
Ix^fore  t!ic  age  of  twetity  y(*ars  (Prald).  The  cases  uiay  h*"  grouped  liroadly 
under  two  hands — namely,  backward  dislocations  and  forward  disloeationji, 
the  backward  group  iuchuling  the  vast  majority  of  all  dislof»ations  of  the  hip, 
the  others  being  relatively  rare,  DisWations  of  the  hip  inay  be  simple  or  com- 
pound. Owing  lo  the  very  large  mass  of  soft  ])arts  surrouiuliug  the  hi|)-joint 
upon  all  sidas,  compound  dislocations  occur  ordy  from  very  great  degrees  of 
violence.  The  injury  itscdf,  Ijeing  a  very  dangerous  one  and  often  associated 
with  otlier  serious  lesions,  is  fatal  in  a  large  pro|>ortion  of  cases.  In  tliis  con- 
nection, Stimson  says  of  the  statisties  of  certain  reported  cases  eolleeted  by 
him;  *  **  The  gravity  of  the  condition^  aeven  deaths  in  nine  cases,  is  largidy  due 

*  L.  A.  Stimaon,  loc.  cit.j  p.  724, 
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to  assrx'iaroil  injuries  mu\  sluu'k,  tivr  <lt^atlis;  in  thv  rt'iiiiiJniii^  four,  the  wound 
suppuratt'd,  iihw  rcMluetion,  antl  two  of  lliciri  iViviL  The  iir^ient  qnestion  is 
whether  or  nut  to  excise  the  head  of  the  feiuur  in  order  tt»  tluninish  tlie  dan^r 
if  suppuration  should  follow.  In  fresh,  iminfeeted  cashes,  1  should  think  it 
umie<'es.sarv  if  ample  drainage  were  provided." 

Without  p>iiiif;  int*»  the  elahorale  and  somewhat  confusing  classifications 
whieh  from  time  to  time  have  !>een  made  of  dislocations  of  rhe  hip,  and  which 
are  of  more  historical  tlian  of  surii^ieal   iof crest,   the   author  In  re  quotes   the 


b 
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classification  used  hy  Dr.  Rtimson,  witli  tlie  remark  lliut  other  than  the  dorsal 
diahx'ations  tltt^  varieties  mrntionod  are  extremely  rare,  seenud  in  frequencv 
hein^  tlie  obturator  or  thyroid  dislrM-ations — tliat  is,  downward  and  inward  dis- 
locations. 

/'Dorsiil,    comprising  the  "iliac"  and  *'ischiatic"  or  those  **upon 
I      the  doramri  ilii"  ajiti  "into  the  it*chiatic  notch"  of  the  writers. 
I  Everted   dorsal,  eompriBirig  th<^  anterior  oblique,  '^supraapinous/* 
1^    aod  some  of  the  "aupracotyloid." 


DisLocATiovf  Backward. 


Disu>CATioNa  Downward    fObturator. 
AND  Inward.  I  Perineal, 
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^  r^  r  rllio-pectineal. 

Dislocations  Forward        ( g  ^ic  J  PubiT 

AND  Upward.  ^    ^    ^  (jntrapelvic. 


Dislocations  Directly       (,^  a  i  .j       c.  u     •  \ 

,,  I  (Supracotyloid  or  Subspinous.) 

Dislocations  Downward  on  the  Tuberosity  of  the  Ischium. 

Dorsal  Dislocations. — Dorsal  dislocation  of  the  hip  is,  as  stated,  much  tt 
most  common  form.  It  occurs  when  the  thigh  is  flexed,  adducted,  and  rotafec 
inward.  When  in  this  position,  the  head  of  the  femur  rests  against  and  puts 
upon  the  stretch  the  posterior  and  inferior  part  of  the  capsule,  which,  as  alreadj 
stated,  is  its  weakest  point.  Then,  suitable  violence  being  applied — such  that 
one  or  other  of  the  motions,  flexion  or  rotation  inward,  or  adduction,  is  in- 
creased— dislocation  occurs.  As,  for  example,  when  a  patient  falls  from  a  height 
and  strikes  the  ground  with  the  thigh  in  the  above  position,  or  as  when  he  stands 
with  the  thighs  flexed  and  his  body  bent  forward  and  some  heavy  object  strikes 
him  on  the  back.  As  a  consequence  the  capsule  gives  way,  it  is  torn,  and  the 
head  escapes  from  cotyloid  cavity ;  usually  the  ligamentum  teres  is  torn  from 
the  femur  or  may  be  ruptured.  The  head  of  the  bone  passes  backward  over  the 
rim  of  the  acetabulum  at  a  higher  or  lower  point,  and  comes  to  rest  usually  with 
the  limb  in  or  near  the  position  in  which  it  was  when  dislocated.  The  head 
may  rest  behind  and  above  or  behind  and  below  the  acetabulum.  In  the  former 
group  are  included  the  so-called  dislocations  upon  the  dorsum  of  the  iliuiu;  in 
the  latter  group,  the  ischiatic.  It  is  believed  that  in  a  large  number  of  cases 
posterior  dislocations  have  been  diagnosticated  as  upon  the  dorsum,  whereas 
really  the  head  of  the  bone  was  lower  dowTi  upon  the  ischium.  Be  that  as  it 
may,  in  many  instances  a  secondary  displacement  takes  place,  such  that  the 
head  of  the  bone  rises  from  its  position  upon  the  ischium  to  a  point  above  upon 
the  ilium.  The  rim  of  the  acetabulum  or  its  cartilage  may  be  fractured,  and 
the  neighboring  muscles  are  more  or  less  extensively  lacerated.  The  obturator 
internus  may  be  but  slightly  torn,  the  head  of  the  bone  passing  either  above  or 
below  its  tendon ;  or  in  other  cases  the  muscle  may  be  ruptured.  The  quadratus 
femoris  is  usually  more  or  less  lacerated.  The  pyriformis,  the  gemelli,  and  the 
obturator  externus  may  be  more  or  less  extensively  ruptured.  The  head  of 
the  bone  may,  as  already  stated,  pass  either  below  or  above  the  tendon  of  the 
obturator  internus,  or  the  muscle  may  be  stretched  across  the  head  without  being 
ruptured.  When  the  head  passes  through  the  lowest  part  of  the  capsule  and 
beneath  the  tendon,  it  may  subsequently  pass  upward  as  a  secondary  displace- 
ment behind  the  obturator  internus.  In  this  case,  therefore,  the  primarj 
displacement  is  downward  and  the  secondary  displacement  upward,  the  lattei 
being  limited  in  extent  by  the  remaining  untom  portions  of  the  capsule,  au< 
especially  by  the  ilio-femoral  ligament,  which  in  reality  determines  and  limH 
this  secondary  dis])lacement,  the  attachment  of  the  ligament  to  the  femur  forf 
ing  the  fulcrum  of  the  lever,  or  a  new  center  of  motion,  so  that  if  the  thigh  1 
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partly  extended  while  the  Huib  is  still  addiicted  and  rotated  inward,  the  head 
of  the  bone  passes  upward  liehind  the  acetabiihiiu  iijion  the  dorsnni  of  the  ilium. 
If,  however,  extension  of  tlie  thigh  takes  plaee  and  is  aeeompanied  by  abduetion 
or  outward  rotation,  the  head  of  the  bone  will  pass  in  the  ojiposite  direetion — 
namely,  inward  and  forward — producing  an  obturator  dishieation.  The  point 
where  the  head  of  the  btme  eomes  to  rest  in  the  ordinary  types  of  backward  dis- 
location may  be  as  fullows:  Just  l>t4iind  and  ab^jve  the  aeetalmluni,  so  that  the 
center  of  the  head  of  the  btme  lies  on  a  level  with  the  spine  of  the  ischium 
constituting  the  ischiatic  fonuj  or  in  the  typical  dislocations  upon  the  dorsum 
of  the  ilium,  the  head  of  the  bone  comes  to  rest  in  front  of,  but  rarely  above,  the 
apex  of  the  great  sciatic  notch,*  It  may  he  borne  in  mind  that  when  the  in- 
dividual lies  Mat  upon  his  back  the  great  sciatic  notch  lies  vertically  l>elnw  the 
anterior  8Uf}erior  spine  of  the  ili\un.  Associated  injuries  of  the  vessels  and 
nerves  are  rarely  present  in  dru'sal  dislf>cations. 

Thv  Symidoms  anil  Diagnosis. — There  is  complete  loss  of  function  of  the 
injured  extremity.  The  thigh  is  flexed,  addueted,  and  inverted.  The  limb 
ap|)f^ars  shiirtened,  the  toes  rest  upon  the  d^u'sum  of  tlie  other  foot*  This  posi- 
tion is  cpiite  eviilent  utMin  insjjectiou  if  the  patient  stands  ereet  upon  the  sound 
limb.  If  he  lies  U[X)n  his  back  the  deformity  becomes  atill  more  marked,  so 
that  the  knee  of  tlie  injured  side  may  rest  upon  the  opi^tsite  patella,  or  the 
injured  thigh  may  cross  the  other  even  as  high  as  its  middle.  The  p<jsition  of 
adduction,  flexion,  and  internal  rotation  may  be  increased  passively  with  ease, 
but  extension,  external  rotation,  and  abduction  are  strongly  resisteil  Upon 
inspection  and  palpation  the  depression  w'hich  normally  exists  behind  the 
trochanter  is  lost  and  there  is  a  decrease  in  the  resistance  of  the  soft  parts  in 
front,  when  palpated  below  the  outer  half  of  Poupart's  ligament  This  last 
sign,  although  rarely  necessary  for  a  diagnosis,  may  in  obscure  cases  serve  to 
differcnitiate  a  dishx*ation  frntn  fracture  of  the  neck  of  the  feuuir,  since  in  the 
latter  condition  the  sense  of  resistance  upon  palpation  below  Poupart's  liga- 
ment is  increasetl.  The  maintenance  of  the  jx^sition  of  the  litub,  as  described, 
depends,  as  was  tirst  p(*inted  out  by  BigeloWj  upon  the  tension  of  the  uutorn  Y 
ligament.  The  gluteal  fold  is  ehnated  and  the  buttock  apjiears  more  prominent 
upon  the  injured  side. 

Upon  {lalpatiou,  the  head  of  the  bone  can  usually  Ite  felt  in  the  buttock 
beneath  the  gluteus  nuixinuis  nuiscle  and  above  the  tuberosity  of  the  ischium. 
The  head  can  be  recognized  in  this  situation  upon  flexing  or  rotating  the  limb. 
A  very  importajit  point  in  the  diagnosis  is  the  {wsition  of  the  great  tnxdianter. 
which  is  displaced  backward  and  therefc^re  lies  farther  from  the  iliac  spine. 
Moreover,  the  trochanter  rises  above  Xelaton's  line.  In  the  iliae  form,  this 
ascent  amounts  to  from  3  tn  7  cm.  In  the  ischiatic  form  the  trochanter  rises 
from  2  to  3  cm.  above  Nelaton's  line.  These  measurements  indicate  the  real 
shortening  of  the  limk     The  apparent  and  measured  shortening  are  difficult  to 
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determine  accurately  and  are  of  no  great  moment  in  the  diagnosis.  The  ap- 
parent shortening  varies  greatly  in  different  cases.  It  is  increased  by  flexion 
of  the  limb  and  also  by  adduction,  and  since  the  sound  limb  is  frequently 
abducted  in  order  to  make  place  for  its  adducted  fellow  the  apparent  shortening 
may  appear  to  be  very  marked  indeed.  Stimson  says  in  reference  to  the 
measured  shortening :  ^ 

If  the  head  of  the  femur  is  displaced  backward  toward  the  spine  of  the  ischium, 
the  length  of  the  limb  measured  in  extension  (if  that  is  possible)  from  the  ante- 
rior superior  spine  of  the  ilium  to  the  knee  or  ankle  will  not  be  diminished,  for 
the  movement  backward  of  the  head  has  been  at  right  angles  to  the  line  of  meas- 
urement and  has  not  brought  the  knee  any  nearer  to  the  pelvis ;  but  if  the  measure- 
ment is  made  while  the  thigh  is  flexed  at  a  right  angle,  the  measured  length  will 
be  less  by  about  two  inches  than  that  of  the  other  limb  in  the  same  position,  for 
now  the  measured  line  is  nearly  parallel  to  the  direction  of  displacement.  When 
the  head  is  displaced  upward  as  well  as  backward  the  difference  in  the  amount  of 
shortening  in  tliese  two  positions  of  the  limb  is  much  less,  for  the  direction  of  the 
displacement  deviates  at  about  the  same  angle  from  the  measured  line  in  each 
attitude.  Of  course,  in  each  limb  the  measured  length  is  less  when  the  thigh  is 
flexed,  but  the  difference  in  the  comparative  measurements  of  the  two  limbs  is  not 
affected  in  the  high  dislocations  and  is  greatly  affected  in  the  low  ones.  In  mak- 
ing measurements  the  two  limbs  nmst  be  symmetrically  placed  as  regards  flexion 
and  adduction,  and  the  fixed  adduction  of  the  injured  liml)  sometimes  interferes 
seriously  with  the  accomplishment  of  this  condition,  for  its  knee  occupies  the  posi- 
tion to  which  the  otlier  one  should  be  brought,  and,  therefore,  an  equal  adduction 
cannot  be  given  to  tlie  sound  limb  without  carrying  its  knee  across  at  a  higher  or 
lower  level,  and  thus  giving  it  an  uns}Tnmetrical  flexion.  It  must  also  be  remem- 
bered that  apparent  symmetry  of  position  is  not  sufficient ;  the  symmetry  must  be 
real  in  that  the  angles  of  flexion  and  adduction  on  the  pelvis  are  the  same.  For- 
tunately the  exact  determination  of  the  sliortening  is  not  necessary  to  the  diagnosis 
of  the  dislocation. 

Th(»  (]ia(/ni)sis,  as  a  rule,  to  which  there  are  few  exceptions,  offers  no  great 
difficulty,  the  cardinal  signs  and  symptoms  l)eing  the  fixed  position  of  the  limb 
in  flexion,  adducticm,  and  internal  rotation,  and  the  ini])()ssibility  of  moving 
the  liml)  in  the  opposite  directions,  the  elevati<m  of  the  trcK'hanter  alx)ve  Nela- 
ton's  line*  and  the  c()m])lete  loss  of  function  in  the  extremity,  together  sometimes 
with  the  history  of  the  accident.  It  rarely  haj)]>ens  that  ccmfusicm  arises  l)etweeii 
fracture  of  the  neck  of  th(»  femur  and  ])osterior  dislocation  of  the  hip.  The 
two  conditions  do  not  resemble  each  other.  In  fracture  of  the  neck  of  the 
femur,  internal  rotation  of  the  limb  is  a  very  rare  eondition,  and  in  dislocations 
eversion  is  also  rar(».  In  fracture  of  the  neck  the  limb  lies  straight,  everted,  and 
rarely  actively  mobile.  In  dislocation  the  troehanter  is  unduly  prominent.  In 
fractures  it  is  flattened.  In  combinatitms  of  disl<K*ati(m  with  fracture  the  head 
of  the  bone  may  som(»times  Ix*  felt  out  of  ])laee  and  movements  of  the  thitdi 


»  L.  A.  Stimson,  loc.  cit.,  p.  7:i5,  fifth  edition.  11K)7. 
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will  show  tliat  the  iIis|jliK'0(l  \iviu]  rloes  not  take  part  In  tin*  iiiotions.     In  cases 
of  doii!jt  the  X-nns  iire  a  valiuihle  aiil 

Backward  Dislocations  with  Eversion  of  the  Limb. — These  ai'e  exceedingly 
rare  and  depend  for  tlie  nniiKual  jin^silion  of  the  limh,  as  was  pointed  ont  bv 
Bigelow,  upon  rnptnre  of  the  onter  limb  of  the  Y  ligament,  whieh  in  ordinary 
cases  restrains  and  prevents  outward  rotation.  The  signs  and  symptoms  may 
resemble  those  of  an  ordinary  dorsal  dislocation^  exeept  that  the  limb  is  rotated 
outward  instead  of  iiiwanb  In  another  gronp  deseribed  by  Stinison  be  says 
that :  » 

If  tht'  hvad  of  tlit^  fuiriur  has  movfd  forward  above  the  anterior  inferior  spinous 
process,  tliey  may  ditfer  widely,  for  the  lind)  is  then  shortened  by  two  inches, 
slightly  addnrtHl.  mare  uv  less  everted,  and  fully  extended. 

F*»rtunately  for  the  diaenosis  in  these  rases,  tlie  forwanl  displaeement  of 
the  head  is  so  nnirked  that  the  bone  ean  Im?  readily  palfiated.  The  limb  is, 
moreover,  fixed  in  its  p>9iti<m  ti»  a  degree  whieh  is  not  observed  in  fractures. 

Iicdiietion  of  Backward  Disforalions. — The  ifdnetion  of  backward  disloci^- 
tiuns  is  nuide  by  traetion  aidt^d  by  manipulation.  The  method  most  commonly 
in  vc»gue  is  that  of  Bigelow,  The  patient  is  ])laeed  iijxrn  his  back,  the  jxdvis 
is  fixed  usually  by  assistants,  or  by  a  band  of  cloth  stretched  across  the  lower 
part  of  tliL*  abdomen,  so  ibat  the  pelvis  is  lield  firndy  and  cannot  rotate.  The 
surgeon  Ilexes  the  injnreil  limb  ti>  a  right  angle,  thereby  bringing  down  the 
head  of  \\iv  Ixioc  lo  the  jiuint  opposite  the  rent  in  the  capsule  behind  the 
aa^taladuiii.  The  limb  is  then  rotated  inward  and  addncted  in  order  to  free 
the  i»one  from  the  projecting  rim  of  the  aeetabnlnm,  when  strong  tractirm  is 
made  in  a  vertical  direction.  The  head  of  the  boue  tlren,  as  a  rule,  slips  into 
place,  or  thi*  lifliug  of  the  limb  may  be  fnllKwed  by  abdnelion  and  outward 
circninduetion  as  it  is  railed,  with  final  extensitai^  bringing  the  liudi  do\vii 
parallel  with  its  fellow.  A  caution  is  given  by  Stinison,  that  the  reduction  is 
to  lie  effected,  not  by  manipulation  but  by  traction  upward,  since,  if  during  the 
rotation  and  adduetion  traetion  is  not  maintained,  the  bead  of  the  bone  may 
cause  additiiinal  laeoratiun  nf  the  soft  parts,  or  may  pass  forward  in  the  diree- 
ticin  of  the  thyroid  foramen,  it  is  usrially  desirable  to  put  the  patient  under  a 
general  ancsthetie.  The  ujmard  trartion  may  be  made  by  the  surgeon  direetly 
with  his  hands  as  he  ^^rasps  the  flexure  of  the  knee  and  the  angle,  or,  as  suggested 
by  Stinison,  a  broad  Icw-jp  of  gauze  folded  into  a  band  may  l>e  passe^l  l>eneatb 
the  flexure  of  the  knefr*  and  over  the  surgeon's  shiuihlers.  The  surgeon  may  llms 
lift  strongly  with  Ids  liaek,  while  the  manipulations  arc  made  with  tlie  bands 
grasping  the  limb.  Stimson's  method  of  reduction,  successful  in  nearly  all 
backward  disWations  of  the  hip,  is  described  by  him  as  follows:  - 

A  much  more  convenient  plan,  one  which  T  have  hahihuilly  employed  for  many 
years,  is  to  place  the  patient,  faee  downward,  apon  a  table  with  liis  legs  projecting 


»  L.  A,  8thaHon,  loc.  cU.,  p.  730,  fifth  edition,  Wdl. 


'  Ibid.,  p.  743,  fifth  edition,  1*K>7. 
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so  far  beyond  the  edge  that  the  injured  thigh  hangs  directly  downward,  while  the 
Burgeon  griis|ji!?  the  ankle,  the  knee  being  flexed  at  n  right  angle.  The  other  limb 
is  held  by  an  assigtaiiL  The  weight  of  the  limb  now  makes  the  neetled  traction  in 
the  desired  direction,  and  the  surgeon  lias  only  to  wait  for  the  mut?des  to  relau 
and  the  bone  to  resume  its  place  without  further  effort  on  his  part  than  a  sliglit 
rocking  or  rotation  of  the  limb.  OccasioDally  I  have  added  the  weight  of  a  small 
sand  bag  at  the  knee,  or  have  maile  sudden  slight  pressure  at  the  same  point.  It 
will  often  succeed  without  anesthegia,  and  sometimes  so  quietly  that  there  is  no 
jar  or  sound  indicating  tlie  return  to  place.  In  only  two  cases  has  it  failed  in  my 
hands;  both  were  then  reduced  by  traction  in  the  axis  of  the  partly  flexcil  limb. 
I  presume  that  in  both  the  bone  had  left  the  socket  at  its  upper  posterior  segment— 
'*  iliac  "  dislocation. 


Dorsal  Dislocations  witli  Eversion, — ^The  everted  dorsal  dislocations  with 
rupture  of  th**  outer  lindi  of  the  Y  ligament  must  first  he  cnn verted  into  the 
ortlinary  dorsal  form  before  reduction.  In  these  it  will  be  borne  in  uiiud  that 
the  heat!  of  the  bone  lies  above  the  acetabulum,  and  in  order  to  bring  it  into 
proper  relation  with  the  i*ent  in  the  capsule  the  limb  must  be  flexed,  rotated 
inward,  and  adducted,  whence  it  is  replaced  into  the  socket  by  direct  traction 
upward  with  hand  pressure  ujion  the  head  of  the  bone. 

Numerous  other  methods  are  described  for  the  reduction  of  backward  dis- 
hications.  They  differ  sotnewhat  in  detailj  but  the  mechanism  is  the  same  in 
all.     The  simplest  directions  were  those  given  by  Bigelow.     They  are  as  follows: 

*'  1.  Flex  and  forcibly  lift. 
If  this  fails,  2.  Flex  and 
lift  while  abducting.  If 
this  fails  it  will  be  found 
that  the  rent  in  the  capsule 
has  been  so  enlarged  that 
the  first  method  may  now 
prove  successful." 

Dislocations  Downward 
and  Inward. — Of  these  there 
are  two  varieties  or  two  de- 
grees of  displacement.  The 
iiead  of  the  b<me  tears  the 
capsule  at  its  low^er  and  in- 
ner part  and  slides  inward, 
coming  to  rest  upon  the  thy- 
roid fttramen,  thus  produc- 
ing the  ohiurator  or  thy 
roid  form  of  th'slocafion,  or 
passes  still  fartlier  inward, 
sliding  across  the  ramus  of  the  pnbes  into  the  perineum,  producing  lite  fterinral 
form  of  dislocation. 


iiu.  \Sii.  — (  hiirjtA  fint  DisLorATioN  of  the  Hip-joint. 
(Kindnt^jvH  of  l>r.   P.  R.  liolton.) 
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Thyroid  Dislomilons. — Thyroid  dislocotions  of  tlic  hip  arr  not  very  fre- 
quent. The  periDeal  form  is  rare*  In  both  forms  the  dislocations  are  produced 
by  violence  coming  in  a  di- 


♦  • 


uiS^ 
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Fio.  IHL— ^Anterior   r>isLocATTox  of  the  Hip. 
(Kiodnciss  uf  Dr.   P.   R.  lioittiii.) 


Tection  from  behind  for- 
ward, when  the  limb  is  in 
the  position  of  tiexion,  al>- 
duetiou,  and  external  rota- 
tion. The  violence  is  tisii- 
ally  external,  as  wlien  a 
weight  falls  ujwn  tlic  hack 
wlxen  tlie  Wdy  is  bent  for- 
ward and  the  limb  is  in  the 
above  position,  or  as  in  falls 
from  a  height  when  the  in- 
dividual strikes  the  ground 
with  the  liuib  abducted  and 
flexed.  The  dislocation 
may  also  be  produced,  as 
in  a  ease  reported  by  Coriie 
and  quoted  by  Stimson/  by 
simple  abduction  of  the  ex- 
tended thigh.  Tlie  individ- 
ual was  a  drunken  sailor  whose  thigh  was  forcibly  abducted  by  bis  comrades. 
Stimson  says  that  in  anotlier  set  of  cases  the  mechanism  of  the  dislrication  is  uot 
entirely  clear,  as  between  forces  ncting  w\*\\j\,  the  trochanter  to  pusli  the  head  of 
the  femur  downward  and  inward,  and  exaggerated  abduction  by  pressure  for- 
w^ard  of  the  outer  part  of  the  pelvis.  The  thyroid  form  may  also  occur  as  a 
secondary  displacement  of  the  dorsal  variety. 

The  signs  and  si/mpioms  of  thyroid  tlislocation  are  usually,  that  the  lind> 
is  flexed,  abducted,  and  more  or  less  rotated  outward,  though  Stimsou  states 
that  the  outward  rotation  may  be  slight  nr  absent,  or  the  limb  may  even  \\e 
slightly  rotated  inward.  There  is  apparent  lengthening  of  the  affected  limb 
as  the  patient  stands  erect,  on  account  of  the  do^raward  tilting  of  tlie  |ielvi8 
ujton  the  injured  side  in  order  that  t!ic  uninjured  lindi  may  Im*  brought  parallel 
%vith  its  abducted  fellow.  It  is  not  easy  in  these  eases  to  determine  the  com- 
parative lengths  of  the  two  h'uibs  accurately.  If  the  iujured  limb  l)e  measured 
while  flexed  and  abducted  wliile  the  iminjured  limb  is  measured  wliile  extended, 
there  will  be  measured  shortening  u[ion  the  injured  side,  while  if  both  are 
extended  and  the  abduction  of  the  injured  limb  is  not  marked,  it  may  measiii^e 
more  than  the  other.  Upon  ]ialpatir»n  the  bead  of  the  bone  can  usually  In?  felt 
by  pressing  the  fingers  iijnvard  ami  inward  upon  the  inner  asjiect  of  the  thigh 
toward  the  thyroid  foramen.    The  hip  is  flattened ;  the  trochanter  less  prominent 


I L.  A.  Stimson,  loc,  cU.,  p,  745. 
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timn  nnrnial,  since  it  is  displaced  drnviuvanl  and  tcnvanl  the  nicrlian  line.  In 
some  of  those  cases  the  patients  have  hei-n  al>le  to  walk  with  pouter  or  less 
discomfort  for  a  time  after  the  accident.  Im|K>rtant  aids  in  the  diagnosis  are 
the  attitude  of  the  linih  in  flexion,  exfenial  r<»tation  nn<\  abduction,  the  iin- 
possibility  to  make  eoniplete  extension  and  the  limitation  of  ad<hiction.  Stim- 
son  ^  states  tliat  in  the  eases  whicli  he  has  seen  *S'educti(>n  was  eiiHily  acx?om- 
plished  under  ellier,  bv  iiKTeasinu;  the  flexion  and  rotation,  making  traction  u{ 
tiie  king  axis  of  the  limb  and  tlien  lt»wering  and  rotating  inward/' 

Perineal  Dislocations, — In  this  rare  form  all  the  signs  of  thyroid  dislcK^ation 
are  exaggerated;  io  addition  the  head  of  the  iKine  can  plainly  lie  felt  as  a 
rounded,  hard  body  in  tlie  perineum  and  the  inward  displaceinent  may  l:>e  so 
great  as  to  compress  the  urethra  and  interfere  w^itli  urination.  Reduction  can 
lie  effeetcHl  under  anesthesia  by  strong  traction  upon  the  limb  in  its  abducted 
p^jsitinn  and  by  direct  pressure  upon  the  head  toward  ttie  cotyloid  cavity  com- 
bined wilh  Hex  ion. 

Dislocations  Upward  and  Forward  (Suprapiihic),-^Tbesf  are  among  the  rarer 
dislocations  of  the  hip.     The  head  of  the  bone  ruptures  the  capsule  at  its  iiuicr 

jmrt^  sometimes  higher  and 
sonietinies  lower,  and  may 
come  to  rest  Ufwo  tlie  liori- 
ZHiital  ramus  of  the  pubis 
at  the  ilio-j>ectineal  em\- 
nenee  or  still  farther  in- 
ward Upon  the  pubic  sym- 
physis, the  latter  form  lac- 
ing less  common  than  the 
former.  These  disloca- 
tions occur  when  the  body  is 
stuhlenly  bent  backward,  the 
thigh  being  fixed,  though 
cases  have  l>t^en  observed  in 
which  mere  backward  flex- 
ion of  the  tnmk  without 
fixation  of  the  lower  ex- 
tremity has  produced  this 
form  of  dislocation. 

The  fiiffns  and  gymphni^ 
of  the  ilio- pectineal  form  arti 
as  follows:  The  limb  is  markedly  rotated  outward,  abduction  is  absent  or  slight, 
the  lindj  is  shortened,  the  head  of  the  hone  can  he  felt  in  the- groin  and  overlyini:; 
it  in  some  cases  passes  the  femoral  artery,  t!ie  pulsations  of  which  can  l)e  fell, 
though  the  vessels  may  be  displaced  to  the  inner  side.    In  some  cases  the  head  of 

*  L.  A.  Stimson,  toe,  ciL,  p.  749, 
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tlic  bono  is  still  furtliiir  displaced  to  tlie  innrr  side,  and  in  liiestf  the  limb  will  he 
idulnrtedj  rotatetl  outwHrd,  nnd  Hexed,  Tho  difTerentiation  is  readily  niude 
froni  an  olitnrator  dish>ration  by  the  jireaence  of  tlie  easily  palpable  head  in  the 
groin.  To  this*  latter  ^roup  is  given  the  name  of  puhlc  or  .suprapubic  didora- 
lioUy  and  in  these  the  head  is  uanally  not  only  pal]>able  but  visible, 

A  few  cashes  have  iK^en  reporteil  in  whieh  the  Iiead  has  been  forced  still  farther 
npward  I>eneath  Pon part's  ligament  into  the  iliac  fossa.  In  the  intrafielvie 
forniSj  pressure  symptoms  may  l)e  produced  upon  the  vessels  ancl  anterior  eniral 
nerve.  The  position  of  the  Hnib  in  the  ordinary  cases  of  ilio-pectineal  and  pnhic 
disloeatioos  resem!»Irs  tliat  of  fracture  r*f  the  ne»ck  of  the  femnr,  but  the  dif- 
ferential diagnosis  is  easily  made  by  recognizing  the  presenee  of  the  !iead  of  the 
bone  in  an  abnormal  position,  Kr>cher  s  njethod  of  reducing  these  dislocations, 
as  given  by  Stirason,^  is  as  follows; 

I.  Traction  in  the  axis  of  the  lirnli  as  it  Ires,  in  order  to  bring  the  head  below 
the  hnni  of  the  pelvis.  It  is  rarely  necessary  to  aid  this  hy  increasing  tfjc  exten- 
sion, abduction^  and  outward  rotation  of  the  limb.  By  this  means  the  posterior 
portion  of  thi*  eapsuh-  is  made  tense,  its  point  of  attach inerd  to  tlie  hack  of  the 
neck  of  the  femur  is  thereby  made  the  center  for  the  following  movements: 

2-  Pressure  with  the  hand  ujion  the  head  of  the  fennir  to  prevent  its  return 
upward  during  flexion.     Sometimes  this  is  suf!ieient  to  make  reduction. 

3.  Flexion  in  order  to  relax  the  Y  ligauient ;  it  shfudd  not  he  carried  to  a  right 
angle,  otherwise  too  nnich  strain  will  be  made  upon  the  posterior  portion  of  the 
capeule. 

L  notation  iuward,  bv  whieh  the  head  is  returned  to  the  Sfxket. 


Dislocations  Directly  Upward  (Supracotyloid).  —  These  are  such  rare  disloea- 
tions  that  I  d«i  not  feel  it  is  nt-cessary  !o  go  jnti*  delails  in  regard  tt>  iheuu  The 
head  of  the  Umv  lies  below  the  anterior  sn[»erior  spine  of  the  ilium.  I'he  posi- 
tion of  the  iindi  is  oiu*  fd'  oulward  rutafirm,  abduction,  and  exten^iom 

Dislocations  Downward  (Infracotyloid). — Disbnatitm  upon  Ihe  TuberosHy 
of  the  Ischium, — These  dislocations  may  be  produre/l  by  extreme  flexion  of  the 
thigh  merely,  thougfi  Slinisnn  states  that  exaggerah^d  abf!uc*tion  frdlovved  by 
tiliglitcr  flexion  is  alsn  rapable  of  producing  it.  The  [XKsition  of  the  limb  is  one 
of  tlexiiui  an*l  abduction.  TImtc  may  be  slight  internal  or  external  rotation. 
The  distance  between  the  great  trwhanter  and  the  crest  of  the  ilium  is  increased 
and  the  butttx*k  upon  ttje  affected  sitle  is  more  prominent  than  norruaL 

That  form  of  dislocation  in  whieh  the  head  of  the  bone  is  driven  through 
the  bottom  of  the  aeetalnduui  into  the  jielvie  cavity  has  been  mentioned  when 
speaking  *)f  Fractures  of  the  Pelvis, 

Simultaneons  Dislocation  of  Both  Hips. — iSiuniltaneous  dislocation  of  Iw^th 

hips  has  been  recorded  in  a  niodt^rate  nund>er  of  instances,     rsually  the  dishn-a- 

tion  differs  in  character  upon  tiie  two  .sides.     The  injury  lias  lM:*eu  caused   in 

'^SOTiie  instances  by  a  heavy  blow  uikju  the  back  while  the  .patient  was  .standing 

'  L.  A.  Stimson,  loc.  cii,f  p.  756. 
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with  his  thighs  flexed  and  his  body  bent  forward ;  the  result  was  that  a  sidewise 
strain  or  twist  was  given  to  the  body,  so  that  one  thigh  was  adducted  while  the 
other  w^as  abducted.  Thus,  upon  one  side,  there  will  be  produced  a  dorsal  dis- 
location, and  on  the  other  a  dislocation  inward  and  forward. 

Associated  Injnries. — The  associated  injuries  which  may  occur  as  complicii- 
tions  of  dislocations  of  the  hip  are  numerous.  The  dislocation  may  be  rendered 
compound,  in  which  case  the  diagnosis  is  to  be  made  by  inspection.  Fracture  of 
the  pelvis  may  be  an  associated  injury  and  that  may  be  combined  also  with 
fractures  of  the  shaft  of  the  femur.  Such  injuries  are  produced  by  very  great 
degrees  of  violence.  In  the  only  case  coming  under  my  personal  observation  a 
little  boy,  who  was  nm  over  by  a  locomotive,  there  was  very  extensive  laceration 
of  the  muscles  of  the  thigh  and  of  the  abdominal  wall  with  evisceration.  Death 
occurred  about  two  hours  after  the  injury.  Fracture  of  the  neck  of  the  femur 
may  occur  as  a  part  of  the  original  injury,  or  be  produced  during  efforts  at 
reduction.  The  head  of  the  femur  has  been  fractured  in  a  few  instances.  In 
a  case  quoted  by  Stimson,  a  very  extensive  fracture  of  the  pelvis,  the  cotyloid 
cartilage  was  torn  away  from  the  fractured  bone.  In  a  very  few  cases  of 
suprapubic  and  obturator  dislocations  the  femoral  vessels  have  been  injured. 

SPONTANEOUS,  PATHOLOGICAL,    VOLUNTARY  AND  RECURRENT 
DISLOCATION  OF  THE  HIP 

There  are  but  two  recorded  casert  of  recurrent  or  habitual  traumatic  dis- 
locations of  the  hip.  One  was  observed  by  Bigelow  and  another  was  quoted  by 
him  from  the  report  of  a  case  by  Dr.  E.  M.  Moore.  They  are  both  descrilKKl 
by  Stimson.^  In  Bigelow's  case  the  patient  received  a  dorsal  dislocation,  am] 
after  he  was  able  to  be  about  again  the  dislocation  recurred,  though  only  partial. 
Subsequently  he  became  able  to  dislocate  and  replace  the  head  of  the  bone  at 
will.  In  the  second  ease,  also  a  dorsal  dislocation,  the  patient,  a  soldier,  dis- 
located his  liip  in  battle.  It  was  pulled  into  place  by  his  comrades,  after  which 
he  continued  on  very  arduous  duty  for  a  number  of  days.  Subsequently  he  was 
able  to  dislocate  his  hip  at  will. 

As  a  rare  condition  may  be  mentioned  the  dislocations  of  the  hip  and  some- 
times of  other  joints,  nontraumatic  in  character,  which  can  be  produced  at  will 
by  certain  individuals,  as  the  result,  presumably,  of  an  abnormal  size  or  8ha])e 
of  the  bones,  or  of  notable  relaxation  of  the  whole  or  a  portion  of  the  capsular 
ligament  of  the  joint.  T  saw  one  such  individual  who  could  dislocate  his 
shoulder  anteriorly  and  his  hip  upon  the  dorsum  of  the  ilium.  The  dislocations 
were  apparently  incomplete.  The  man  was  a  mountebank  and  juggler  who 
made  his  living  in  part  by  his  ability  to  throw  his  bones  out  of  joint  and  replace 
them  at  will. 

As  the  result  of  destrndivc  diseases  of  the  bones  entering  into  the  hip-joint, 
notably  of  tuberculosis,  and  in  some  cases  of  arthritis  deformans  and  in  tal^es, 

*  L.  A.  Stimson,  loc.  ciL,  j).  759, 
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i.lislocatirm  nf  tli*^  lieail  of  tlie  fi-rmir  ii^  nbsprvxnl  a^  a  part  of  tlie  pathologioal 
lei^ion.  Tlie  reco^Hlinn  nf  the  dirtl*K*aticm  is  usually  not  difiictilt,  and  the  <lestnu'- 
tiw  lesifiiis  i>f  the  bones  er  the  changes  in  their  shajM^  are  .siieli  tliaf  it  is  nnually 
inifMssible  to  rednee  and  keep  the  hones  in  plaee.  In  some  the  dislocation  depend.s 
solely  upon  dc^Truetifjn  of  the  hones  entering  into  the  artieulution ;  in  others, 
as  in  arthritis  deformans,  it  may  depend  in  part  upon  sneli  a  new  growth  of 
bone  that  the  artieular  snrfaees  no  lon^^er  tit. 

Af<  the  rcsnlt  of  paralyses  of  tlie  ninstdos,  notahly  from  |ioliomyeliti,s  in 
eliildiTn,  dishjeations  of  the  hiji  may  oeenr,  which  may  de|M^nd  either  upon  total 
])araly8is  of  all  the  nniseles  surrounding  the  hip  with  cfHisequent  kma  of  support, 
or  upon  paralysis  of  one  set  of  muscles  and  the  unofvposed  action  of  another 
group  wliich  ends  by  p^dling  the  hone  out  of  its  six^et*  In  the  ease  of  the  hip- 
joint,  the  ad<hictor  grouji  are  supplied  l>y  tlic  obturator  nerve  arising  from  the 
lmnl>ar  ]>lexns,  whih*  iht*  gluteal  group  are  supplied  liy  hranohes  of  the  sacral 
plexus.  If  the  former  group  —  namely,  tlie  luhluctors  ^ — |>aralyzed,  the 
posterior  mu&cles  will  pull  tlie  liead  of  the  femur  upon  tlie  dorsum  of  the  ilium. 
If,  on  the  other  hamb  the  adductors  remain  active,  wliile  the  glutei  are 
paralyzed,  the  dislwation  will  be  f<ir\vard  and  inward,  usually  of  the  obturator 
type.  The  dislocations  which  occur  during  prolonge*l  illness  and  confinement  to 
bed  with  the  limb  in  one  position  occur  more  often  in  the  hip  than  elsewhere. 
Thev  have  alreadv  been  mentioued  in  Vol.  1,  under  the  head  of  Dislocations. 


FRACTURES  OF   THE   FEMUR 

Fraelurrs  of  tlie  femur  oc*f*ur  in  the  statistics  of  different  observers  with  a 
fret]uency  <d  fnun  abniif  IVmr  to  six  [>er  eent  of  all  frm^tnres.  Fnr  purposes  of 
deseriptitin  it  is  euslomary  to  gn^up  fraeturei^  of  the  f<'mur  under  fractures  of 
the  np|x-r  end  of  the  hone,  fractures  of  the  shaft,  an<l  fractures  of  the  lower  end. 
0{  the  fractures  of  the  upper  end,  fractures  of  the  neck  are  the  most  common. 

Fractures  of  the  Neck  of  the  Femur.-^Tlie  neck  of  the  femur  forms  an  angle 
with  the  shaft  which  varies,  as  already  stated,  in  the  anatomical  remarks  at  the 
beginning  of  this  chajiter,  within  rather  wdde  limits,  but  is  in  the  adult  on 
the  average  about  l^^O""  and  a  very  little  less  in  old  |x*ople.  The  angle  is 
somewhat  greater  in  infants.  Fracture  of  the  neek  of  the  femur  is  essentially 
a  lesi(m  of  old  age  and  is  more  e<amiion  among  wouam  than  amr*Hg  im^n.  Since 
the  advent  ui  I  he  X-rays,  it  lias  heen  observed  that  fractures  of  tlie  ne(*k  of  the 
femur  occur  in  cliildren  with  considerable  frequency- — much  more  frecpiently 
indee<I  than  was  fonnely  Huppos€*d^  but  since  in  many  of  these  eases  the  fracture 
ig  inconipletc  or  not  attended  by  separation  of  the  fragments,  until  the  X-rays 
iirald  be  used  to  verify  the  diagnosis,  a  considerable  numlxn*  of  such  patients 
Tvere  treated  for  contusions  and  sjirains  of  the  hip.  Be  that  as  it  nuiy,  the 
fref|nency  of  the  fracture  increases  with  advancing  years,  and  is  far  more  fre- 
quent after  the  age  of  sixty  than  before  that  time.  It  was  formerly  believed 
that  in  old  age  the  angle  made  by  the  neck  with  the  shaft  approached  more 
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only  does  tlie  cortical  layer  of  tlie  iierk  lieeome  tliinner,  liiit  also  there  is 
absorption  of  iiiuiiy  of  the  hmy  laiiit^lhi'  of  tlie  spmiLry  portion,  imd  still  m 
important,  perhaps  an  alisorpti<in  of  the  vertical  plate  of  bone  wliieh^  pn»oee<l 
from  the  Lead  along  the  |)osterior  surface  of  the  neck,  passes  into  the  cimceU 
tissue  at  ttie  j unction  uitli  tbe  shtift»  passinir  ontwiird  parallel  with  the  anter 
siirfaee  of  tbe  neck  and  leaving  a  large  portion  of  the  great  trtx^lninter  hchi 
the  posterior  wall  of  the  neck.  In  old  jieople  the  absorption  of  this  plate 
dense  bone  may  be  almost  complete,  thereby  greatly  diminishing  the  strcn^ 
of  the  neck. 

The  diminished  strength  of  tbe  bone  is  the  true  explanation  of  the  oceurrei 
of  fractnres  of  the  neck  of  the  femur  from  very  slight  degrees  of  violence^ 
slight  that  a  misstep,  a  stum  hi  e,  or  an  effort  to  prevent  a  fall,  or  even  in  aoJ 
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cases  nierf'ly  turaiiag  over  in  lieti,  may  in  tiie  rldcrly  jirodiice  a  fracture  of  the 
neck  of  the  femur. 

In  relatif>ii  to  fracture  of  the  neck  of  the  fcnnifj  the  attachment  of  the 
capstihir  ligament  is  of  interest.  As  was  niciitioucd  at  the  l>cf]:inniui2;  of  thia 
chapter,  tlie  capsule  is  attached  in  front  alung  rhe  intertrochanteric  line  and 
thns  passes  to  the  junction  of  the  head  with  the  neck.  Posteriorly,  on  the  other 
hand,  the  capsule  is  attached  to  the  neck  itself  at  a  little  distance  from  its  outer 
limit,  leaving  a  space  of  ahout  hidf  an  inch  uncovered  hy  cajwule,  constituting 
alnmt  one  quarter  the  length  of  the  neck.  Thus  a  purely  extracapsular  fracture 
of  the  neck  does  not  occun  The  synovial  membrane  of  the  joint  is  not  co- 
extensive with  the  capsular  licjarnent,  but  is  reflected  from  tlie  neck  of  the 
fennir  some  little  distance  nearer  to  the  head,  so  that  a  fracture  of  the  neck 
may  he  intrascapular  hut  extra-articular, 

In  regard  tu  the  protmosis  of  fracture  of  the  neck  of  the  femur,  itie  lilood 
supply  of  the  bone  is  a  consideration  of  importance.     At  the  time  when  frac- 


Fig.  184. — FuAtTLHK  or  thk  Neck  of  tub  Fkmitii.     Si>li(tiii|^  of  Mie  jt^nutt  trochanter.     X*my, 

(New  York  HoHpilal  ffjllfrtifiii j 

tnres  of  the  neck  uf  the  femur  are  most  likely  to  occur,  the  head  of  the  bone 
receives  no  blood  s^npply  from  tlie  ligamentima  teres^  but  depends  for  its  nutri- 
tion upon  the  blood-vessels  running  in  the  dense  periosteum  of  the  neck.    These 
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are  most  abundant  upon  the  upper  portion  of  the  neck,  and  run  toward  the  head 
to  enter  it  by  the  numerous  foramina  found  in  this  situation.  In  fractures  at 
the  junction  of  the  neck  with  the  shaft,  this  periosteum  is  but  little  injured  as 
a  rule,  and  may  even  remain  untorn.  In  fractures  of  the  narrow  portion  of 
the  neck,  the  vitality  of  the  head  of  the  bone,  and  the  prognosis  as  regards 
union  between  it  and  the  shaft,  depend  very  largely  upon  whether  this  blood 
supply  is  maintained  through  untorn  portions  of  periosteum.  If  it  is  ruptured 
completely,  failure  of  union  will  very  likely  occur.  If,  on  the  other  hand,  it  is 
preserved,  union  will  probably  result  and  in  some  instances  may  become  bonv. 
It  was  formerly  believed  that  bony  union  in  fractures  of  the  neck  of  the  femur 
was  rare,  but  it  is  now  known  that  such  is  not  the  case.  Fractures  of  the  narrow 
part  of  the  neck  may  even  unite  by  lx)ne,  more  rarely  in  the  aged  than  in  the 
young.  These  conclusions  are  based  largely  upon  clinical  experience,  upon 
pathological  examination,  and  upon  the  demonstration  of  such  bony  union  by 
means  of  X-ray  pictures. 

The  fractures  of  the  narrow  part  of  the  neck  are  those  most  conimonlv 
produced  in  the  elderly  by  slight  degrees  of  violence.  Fractures  of  the  base  of 
the  neck,  on  the  other  hand,  are  seen  quite  commonly  in  younger  persons,  and 
result  from  more  severe  degrees  of  violence,  blows  or  falls  upon  the  trochanter, 
and  other  causes  to  be  mentioned.  In  fractures  of  the  base  of  the  nock  an 
angular  deformity  is  usually  produced  by  crushing  of  the  posterior  portion  of 
the  neck,  the  apex  of  the  angle  being  directed  forward,  or  in  other  cases  the 
neck  penetrates  and  crushes  the  great  trochanter.  In  some  cases  such  penetra- 
tion may  cause  extensive  splitting  of  the  trochanter,  with  some  degree  of 
impaction,  or  in  others,  although  the  fragments  are  interlocked  by  the  irrepi- 
larities  in  the  fractured  surface,  such  interlocking  is  not  firm,  is  readily 
separated,  and  does  not  constitute  true  impaction  (Stimson). 

The  Cai'sks  of  Fracture  of  the  Keck  of  the  Femur. — The  most  im- 
portant predisposing  causes  are  the  senile  changes  in  the  bone,  the  result  of  old 
age.  The  active  causes  are  very  varied.  In  the  aged  the  causes  are,  as  stated, 
often  very  slight.  A  misstep,  as  in  descending  the  stairs  and  stepping  dovsn  two 
steps  instead  of  one,  a  sudden  twisting  of  the  trunk,  while  the  thigh  remains 
fixed,  or  a  fall  such  as  might  be  produced  when  an  old  woman  catches  her  toe 
in  a  rug  and  falls  to  the  floor.  In  the  young  and  middle-aged  the  fractures  are 
usually  produced  by  much  greater  degrees  of  violence,  such  as  falls  upon  the 
hip  while  skating,  falls  from  a  height,  striking  upon  the  trochanter,  or  other 
severe  degrees  of  violence.     Stimson^  states  that: 

In  the  aged  it  is  easy  to  produce  a  fracture  cither  at  the  base  or  at  the  narrow 
part  of  the  neck  by  adduction,  abduction,  or  rotation,  and  that,  further,  some  of 
these  fractures  are  caused  by  the  tension  of  the  Y  ligament  by  hyperextension  and 
abduction  of  the  limb,  and  by  this  same  mechanism  fractures  at  the  base  of  the 
neck  or  at  the  narrow  part  may  be  produced. 

*  L.  A.  Stimson,  loc.  cit.,  p.  320. 
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The  Lesions  of  Fracture  Through  the  Neck  Proper.— The  fracture 
may  take  place  at  any  jwint  lictwcon  the  jimetii»ii  of  the  neck  with  the  head  mid 
of  the  neck  with  the  shaft.  The  line  of  fracture  may  he  transverse.,  oblique  or 
irregular,  and  may  or  may  nut  he  associated  with  crushing  of  the  neck.  A3 
stated,  the  crushing  usually  affects  the  pi^sterior  and  lower  ix)rtinn  of  the  neck, 
so  that  an  angular  deformity  is  produced  ^vith  its  apex  in  front  and  above. 
This  common  jieculiarity  accounts  in  part  for  the  eversion  of  the  limb  in  frac- 
tures nf  the  neck  of  the  femur.  In  a  eonsideralde  proportion  of  eases,  according 
to  Stimson,  the  periosteum  remains  untirrn  over  some  portion  of  the  line  of 
fracture.  Tliis  fact  is  very  important  in  relation  to  the  handling  of  these 
patients  and  tn  the  treatment.  All  motions  at  the  hii^joint  should  1x3  a\^oided 
as  far  as  possihle  in  transjuirtathm,  an<l  during  the  examination  the  utmost  care 
shouid  he  taken  not  to  cause  additional  displacement.  If  treated  with  great 
genthmess,  the  fragments  of  hone  may  remain  in  contact  and  the  periosteum 
be  at  least  in  part  preserved,  tlierehy  greatly  improving  the  prognosis,  or,  on  the 
other  hand,  the  attempt  on  the  part  of  the  patient  to  nse  the  injured  limb  or 
motions  made  by  the  surgeon  or  othcrSj  in  transporting  and  examining  the 
patientj  may  totally  ilisjihicc  the  fragments^  rupture  the  [K^riosteniu  completely, 
and  even  tear  the  joint  capsule,  thus  inereasing  the  injury  and  rendering  the 
prognosis  as  to  union  nuich  worse.  (See,  however,  below.) 

Separatuin  of  the  Epiphysis. — The  line  of  the  eynphyseal  cartilage  runs 
through  the  junction  of  llie  h<Md  with  the  neck.  Union  takes  place  between  the 
ages  of  seventt»eu  and  twrnty-one  years,  Fonnerly  this  was  believed  to  l)e  a 
ratlier  rure  injury.  At  the  present  time,  largely  through  the  use  of  the  X-rays, 
it  is  knuwn  to  Im?  quite  conuuon.  It  occurs  w^ith  ciinsiderahle  frequency  in 
young  boys  and  girls,  som**times  from  very  moderate  degrees  of  violence.  The 
symptoms  are  moderate  pain,  eversion,  and  loss  ef  f unction.  It  happens  quite 
often  that  rlie  nature  of  the  injury  is  not  retTogni/.ed  and  that  these  patients  are 
treated  for  a  sprain  or  contusion  of  the  hip.  The  loss  of  fimction  in  the  limb 
iiuiy  Ik*  partly  n-covered  from  at  a  very  early  date,  so  that  these  children  may 
wrongly  be  fjormitted  to  walk  witli  the  iinidiiction  of  considerable  displacement 
of  the  neck  with  reference  to  the  epiphysis,  and  if  unrecognized  these  children 
grow^  up  with  coxa  vara,  with  a  permanent  limp  and  some  disability.  Whitman 
lias  reportrd  a  large  nundjcr  uf  these  cases  in  whiclj  he  has  (*orrected  the  displacc- 
ment  and  produced  a  very  perfect  result  by  an  o]»en  incision,  exposing  the  neck 
of  the  bone,  chiseling  away  a  suiall  piece,  so  that  the  chisel  can  he  introduced 
between  the  net*k  and  the  epi])hysis  and  the  head  ju^fd  into  place  with  the  chisel. 
Tlie  limb  is  tli€*n  jnit  up  i?i  a  fixed  dressing  in  such  a  position  as  to  keep  the 
fragments  in  contact — namely,  in  abduction.  The  results  in  the  cases  which 
he  has  shown  at  the  New  York  Surgir^al  Society  are  yery  perfect.  In  lioys  who 
have  reached  the  age  of  fifteen  tn-  sixteen,  and  who  are  not  operated  ujxjn  until 
flome  time  after  the  injury,  the  results  are  good,  but  not  as  |ierfect  as  is  the 

I  with  young  children. 

The  symptoms  of  se]iiiratinn  of  the  epiphysis  are  usually  loss  of  function 


398  INJURIES   OF  THE  HIP 

in  the  limb,  eversion,  sometimes  shortening.  In  some  of  the  cases  the  early 
symptoms  are  slight.  Whitman  believes  that  the  separation  is  at  first  only 
partial,  the  early  symptoms  being  merely  a  limp  with  some  stiffness  and  pain 
of  the  hip-joint,  and  that  later,  after  use  or  some  slight  violence,  distinct 
symptoms  of  fracture  appear  with  shortening.  Whitman  treats  fracture  of  the 
neck  of  the  femur,  both  in  children  and  adults,  by  forcible  abduction  of  the  limb 
to  an  angle  of  45°,  breaking  up  any  existing  impaction  to  do  so,  and  im- 
mobilizing the  limb  in  this  position  by  plaster  of  Paris.  The  displacement  is 
thus  more  or  less  perfectly  reduced  and  the  fragments  kept  in  contact  The 
steps  of  the  method  are  traction,  abduction,  flexion,  lifting  the  trochanter  for 
ward,  rotation  to  correct  eversion  or  inversion,  immobilization.  The  results  are 
good  in  suitable  cases. 

Fractures  of  the  Base  of  the  Neck. — These  constitute  a  large  group  of 
fractures,  seen  during  early  adult  life  and  middle  age,  and  also  in  elderly 
persons.  The  violence  is  usually  more  severe  than  is  the  case  with  fractures 
of  the  narrow  part  of  the  neck.  The  line  of  fracture  in  the  most  common  type 
follows  rather  closely  the  junction  of  the  neck  with  the  shaft,  or,  as  Stirason 
says,^  "  it  coincides  with  the  spiral  line  in  front  and  the  intertrochanteric  line 
behind,  as  they  pass  between  the  great  and  lesser  trochanters."  The  fracture 
may  begin  above  at  tlie  junction  of  the  neck  with  the  shaft  in  such  a  manner 
as  to  include  the  lesser  trochanter  in  the  upper  fragment,  or  it  may  pass  outward 
and  downward  including  the  great  trochanter.  Stimson  further  states  that- 
"  in  the  majority  of  cases  other  lines  of  fracture  traverse  one  or  both  trochan- 
ters, splitting  off  one  or  two  pieces,  usually  from  the  posterior  surface  of  the 
great  trochanter  or  comminuting  it  completely."  The  most  ordinary  form  of 
displacement  is,  as  already  stated,  that  in  which  at  the  point  of  fracture  the 
head  and  neck  are  l)ent  backward,  so  that  the  amount  of  crushing  on  the  posterior 
surface  greatly  exceeds  tliat  in  front,  producing  the  angular  deformity  already 
described.  A  considerable  degree  of  impaction  may  exist  in  these  cases,  al- 
though Stimson  says  ^  tliat  impaction  in  the  sense  of  penetration  and  fixation 
is,  in  his  oj)inion,  uncommon,  while  crushing  with  or  without  penetration  is  the 
rule.  In  a  few  reported  cases  the  crushing  has  taken  place  to  a  greater  extent 
in  front  than  l)ehin(l,  so  that  instead  of  eversion  there  is  inversion  of  the  limb. 
These  eases  are,  however,  rare.  In  most  instances  carefully  taken  X-ray  pic- 
tures will  demonstrate  the  direction  of  at  least  the  most  important  lines  of  frac- 
ture as  well  as  the  character  and  extent  of  the  displacement.  In  some  instances 
where  shortening  was  absent  and  the  only  sign  of  fracture  was  eversion,  probably 
due  chiefly  to  relaxation  of  the  muscles  and  where  no  measured  shortening  \\'^ 
present,  the  X-rays  have  in  my  ex]ierience,  in  a  number  of  instances,  demon- 
strated the  presence  of  a  fracture  without  displacement  with  great  clearness. 

Repair  in  Fracture  ok  the  Neck  of  the  Femur. — Fractures  of  the 
narrow  portion  of  the  neck  are  far  more  likely  to  be  followed  by  failure  of  unioO 


*  L.  A.  Stimson,  loc.  cit.,  p.  323.  '76'rf.,  p.  325.  •Ibid.,  p.  326. 


tiires  at  tlie  base  nt  the  neck.  In  tlio  toniier  group  the  probability  o: 
unii>n  will  tlejjeml  larii:t*lv  np<>n  whether  or  not  the  periostenoi  is  eynipletely 
torn  between  the  two  fragments.  If  it  is,  nnion  is  improbable*  If  not,  close 
fibrous  nnion^  or,  in  exceptional  cases,  bony  imion,  may  be  obtained  bv  proper 
treatment,  so  timt  the  individual  will  have 
good  use  of  the  limb.  In  some  eases  ex- 
tensive absorption  of  b^me  takes  place, 
sometimes  the  neck  almost  entirely  disap- 
pears, and  sometimes  the  bead  undergoes 
partial  or  complete  absorption.  In  frac- 
tures at  tlie  base  of  the  ne-k  there  is  usu- 
ally the  prcidiietion  of  eonsiderable  masses 
of  new  limine  from  the  jieriosteum  of  the 
several  fragments.  In  some  cases  of  this 
kind,  althongh  no  union  may  occur,  the 
production  of  bone  mny  l>e  bo  great  that 
between  the  base  of  the  neck  and  the  tro- 
chanter and  shaft  a  sort  of  false  joint  is 
formed,  which  may  afford  consider  aide 
support  to  the  heuJ  and  proximal  frag* 
ment  of  tlie  nix*k,  Thns  Stinison  figures 
a  ease  of  this  kind,  a  fraetnrc  of  tlie  base 
of  thi*  neek  in  whieli  the  production  of 
new  Ixme  was  si>  extensive  that  the  frag- 
ments, although  not  united,  became  in- 
terlocked and  the  patient  was  able  to  use 
the  liudi  with  a  fair  degree  of  usefulness. 
Another  similar  spe^ciuien  is  in  tlie  Ana- 
tomical Laboratory  of  the  (\^!lege  of  Phy- 
sicians and  Surgeons  oi  Colundna  Uni- 
versity. Ill  this  case  a  large  mass  of  new 
bf»ne  has  hec*n  jiroduci'd,  such  that  it 
closely  grasps  the  base  of  the  neck — i,  e., 
the  proximal  fragment  —  nltliough  the 
bead  and  neek  arc  qtiite  easily  nutated  in 
this  newly  formed  Hf>eket.  In  this  case 
the  history  of  tlie  patient  is  unknown. 
(See  Fig/ 185.) 

While  it  is  quite  easy  to  differentiate 
fractures  of  the  narrow  part  of  the  neck 
from  fractures  of  the  base  of  the  same  by 

means  of  the  X-rays,  it  would  be  difficult  to  form  on  the  data,  thus  furnished 
alone,  any  pmbable  conclusion  as  to  wlietlier  union  would  or  would  not  occur, 
fawrept  that  in  the  cases  with  little  or  no  displacement  where  the  picture  seems  to 


Vni.  iH/j. —  FMAmmK  i*v  tub  Nkck  or  the 
Fkmur.  The  riiM^k  h  driven  itUo  Ihe 
upper  Ptui  fif  the  Hhuft  iirtil  (njeluinler. 
There  in  nuniiniofi,  but  the  hiniiatinii  uf 
new  iMiJie  ami  tif  nsteuphyteji  aniuruJ  I  he 
hjivMi"  tif  thf*  Tieek  has  fnrj|ii»<l  n  fttlHe  jtjiut 
in  which  the  ne^k  and  head  cnn  be  ro- 
iu  ted  fill  j^htly.  {Aiiat*>tnk'ul  t*e  part  me  tit, 
CotumbiiL  Univ^rHtiyJ 
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show  the  fragments  in  contact,  careful  immobilization  for  a  number  of  weeks 
would  probably  result  in  union,  whereas  if  the  fragments  were  entirely  separated 
and  the  displacement  marked,  such  union  would  be  more  doubtful.  The  follow- 
ing conclusions  in  regard  to  union  of  these  fragments  are  drawn  by  Stimson:^ 

The  facts  in  our  possession  are:  (1)  That  bony  or  close  fibrous  union  after 
fracture  through  the  neck  is  possible;  (2)  that  the  preservation  of  enough  of  the 
periosteum  of  the  neck  to  make  a  vigorous  vitality  of  the  head  probable  is  probably 
common;  and  (3)  that  the  primary  displacement  usually  does  not  separate  the 
fractured  surfaces,  so  that  if  it  is  not  increased  by  early  attempts  to  use  the  limb 
or,  more  rarely,  by  the  action  of  the  muscles  in  the  absence  of  proper  retention, 
the  conditions  for  reunion  are  favorable.  We  also  know  that  fair  usefulness  of  the 
limb,  even  after  union  has  failed,  is  possible ;  and  it  has  not  been  proved  that  this 
usefulness  is  greater  or  more  probable  if  the  attempt  to  secure  imion  has  not  been 
made. 

Fractures  of  the  base  of  the  neck,  notably  if  the  fragments  are  not  separated, 
are  much  more  apt  to  unite  than  fractures  of  the  narrow  portion  of  the  neck. 
The  older  the  patient,  the  less  in  general  is  the  probability  of  union  in  fractures 
of  the  narrow  part  of  the  neck. 

Signs  and  Symptoms  of  Fracture  of  the  Neck  of  the  Femur. — The 
diagnosis  of  fracture  of  the  neck  of  the  femur  is  in  the  majority  of  cases  quite 
simple ;  only  exceptionally  are  we  in  doubt  as  to  the  existence  of  fracture,  and  in 
the  doubtful  cases  the  X-rays  will  usually  render  the  diagnosis  clear.  The 
prominent  signs  and  sjTnptoms  are,  loss  of  function  in  the  extremity,  eversion 
of  the  limb,  shortening  of  the  limb,  and  elevation  of  the  trochanter.  As  has 
already  been  suggested,  when  an  elderly  person  stumbles,  slips,  or  falls,  be  the 
violence  however  slight,  and  is  then  unable  to  use  one  lower  extremity,  the 
diagnosis  of  fracture  of  the  neck  of  the  femur  is  exceedingly  probable.  If,  i^ 
addition,  upon  examining  the  patient  the  limb  is  found  extended,  the  foot 
everted,  with  total  loss  of  power  in  the  extremity,  the  diagnosis  is  almost  certain, 
or  at  least  so  highly  probable  that  in  the  absence  of  other  definite  signs  and 
symptoms  we  are  not  only  justified  but  in  duty  bound  to  treat  the  injury  as 
though  the  neck  of  the  femur  were  fractured. 

As  stated,  it  is  a  general  rule  that  patients  with  fracture  of  the  neck  of  tbe 
femur  are  totally  unable  to  use  the  limb.     They  cannot  stand  upon  it,  nor  can 
they  move  it  in  bed.     Exceptions,  however,  occur.     It  sometimes  happens  that 
a  patient  with  this  injury  is  able  slowly  to  flex  the  thigh  upon  the  pelvis,  thoug'^ 
as  he  does  so  he  may  have  to  assist  himself  with  his  hands  in  pulling  up  the  lin^^* 
The  knee,  however,  continues  to  flex  itself  more  and  more ;  the  foot  upon  tb« 
affected  side  can  by  no  means  be  raised  from  the  bed.    In  other  cases,  as  point^ 
out  by  Whitman,  in  young  persons  with  fracture  of  the  neck  of  the  femur,  tl*^ 
disability  is  relatively  slight,  so  that  they  may  even  be  able  to  walk  after  a  fe^ 
days.     In  these,  however,  a  serious  condition  sometimes  follows — namely,  th^ 

*  L.  A.  Stimson,  loc.  city  p.  331. 
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the  weight  of  the  body  causes  the  neck  of  the  femur  to  assume  a  position  ai 
right  angles  to  the  shaft,  or  even  a  lesser  angle,  producing  the  so-called  "  trau- 
matic coxa  vara,"  elsewhere  described. 

There  have  come  under  my  observation  a  small  number  of  cases  of  undoubted 
fracture  of  the  neck  of  the  femur,  probably  of  the  base,  with  impaction,  where 
the  patient  walked  for  several  days  before  coming  into  the  hospital  and  where 
the  signs  of  fracture  seemed  quite  clear.  These  cases  were,  however,  seen  in 
Bellevne  Hospital  many  years  ago,  before  the  X-rays  were  known ;  still,  shorten- 
ing and  e version  with  other  signs  were  present.  In  a  number  of  cases  in 
young  persons  it  has  been  observed  that  following  the  injury  they  were  able  to 
use  the  limb,  and  even  walk  to  a  certain  extent  for  a  number  of  days,  when 
suddenly  or  gradually  more  definite  signs  of  fracture  appeared,  including 
shortening  and  marked  disability.  It  is  better  in  all  cases  of  doubt  between 
fracture  of  the  neck  and  contusion  of  the  hip  to  treat  the  case  as  a  fracture. 
It  is  to  be  borne  in  mind,  however,  that  a  severe  contusion  of  the  hip  may 
produce  ecchvnnosis  and  even  eversion  of  the  limb  from  relaxation  of  the  muscles. 
The  X-rays  are  an  invaluable  aid  in  doubtful  cases. 

The  pain  accompanying  fracture  of  the  neck  of  the  femur  is,  in  many 
cases,  not  marked.  It  is  usually  present  to  some  extent  and  may  be  referred  to 
the  seat  of  the  injury  or  to  the  groin  and  inner  surface  of  the  thigh.  Pain 
on  crowding  the  trochanter  inward  may  be  present  or  absent,  and  the  same  is 
true  of  pushing  the  entire  extremity  upward. 

Eversian  of  the  Limb. — This  sign  is  so  characteristic  that  in  many  instances 
a  probable  diagnosis  can  be  made  merely  by  inspection.  The  degree  of  eversion 
varies  a  good  deal  in  different  cases.  Where  the  limb  is  completely  everted  so 
that  the  foot  rests  entirely  upon  its  outer  border,  the  condition  may  be  due  to 
complete  separation  between  the  fragments,  and  yet  it  is  observed  also  when  the 
fragments  are  interlocked  and  w^here  the  angular  displacement  at  the  point  of 
fracture  is  hardly  sufficient  to  account  for  it.  It  is  to  be  borne  in  mind  that 
the  degree  of  eversion  varies  much  in  different  cases,  apparently  without 
reference  to  the  actual  relation  l)etween  the  bony  fragments.  Eversion  may  also 
he  present  from  a  contusion  of  the  hip,  as  already  stated.  In  some  cases  the 
eversion  is  so  slight  that  it  is  noticeable  only  upon  comparing  the  sound  with 
the  injured  limb,  or,  as  Bigelow  pointed  out,  it  can  best  be  recognized  by  observ- 
ing to  what  extent  inversion  is  limited  upon  the  injured  as  compared  with  the 
sound  side.  In  addition  to  eversion,  the  limb  is  slightly  flexed  and  abducted. 
The  upper  part  of  the  thigh  i^  front  and  to  the  outer  side  often  appears  fuller 
than  normal,  and  ecchymosis  on  the  outer  aspect  of  the  limb  is  a  sign  fre- 
quently observed  after  a  day  or  a  few  days. 

Shortening  of  the  lAmb. — The  shortening  observed  in  fracture  of  tlie  neck 
rfthe  femur  varies  much  in  different  cases.  It  may  be  due  to  actual  overriding, 
Mid  if  present  from  this  cause  will  vary  in  amount  from  a  distance  so  small 
to  to  be  difficult  of  measurement  to  two  or  more  inches.  In  other  cases,  without 
separation,  it  is  due  to  a  change  in  the  angle  between  the  shaft  and  the  neck. 
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and  in  these  it  is  often  very  slight,  nc^^hajis  too  slight  to  nieasiire.  In  fractures 
iif  the  narrow  portion  of  ihe  neck  it  frtM^iicntlj  hajipens  that  the  shorteniup 
is  absent  at  lirst,  and  after  huiirsj  or  davs,  slowly  or  suddenly  sliows  a  marked 

increase.  In  these  fractures  the  shorten- 
ing is  apt  to  be  less  than  in  the  casein  of 
fracture  at  the  base  of  the  neck  with  com- 
plete separation  and  overridin;nr^  and  in  the 
former  group  it  is  said  rarely  to  exceed 
an  inch  or  an  inch  and  a  quarter. 

Tlie  detection  of  shortening  of  tlie  fe- 
mur depend H  upon  comparative  measure- 
ment of  the  two  limbs.  Owing  to  the  fact 
that  the  bony  prominences  from  which  tlie 
measurements  must  he  taken  are  more  or 
less  eovererl  witli  soft  jiarts,  and  that  the 
changes  in  the  position  of  the  limb*?,  ab- 
duction and  adduction,  cause  a  variation 
in  the  comparative  measurements*  it  is 
very  desirable  to  make  these  measurements 
ivitli  care.  The  patient  should  be  exam- 
ined upon  a  table,  if  possilile,  or  np^m  a 
snicioth,  firm  bed.  The  two  lindjs  luust  U; 
placed  as  nearly  as  imssiye  in  identical 
positions  witli  refi*rence  to  I  lie  jwdvis, 
equally  alnlucled  or  adilucttnl  as  the  ease 
may  be.  In  *inler  to  accomplish  this  the 
■jiatient  is  placeil  upon  Ids  liack  and  a  yard 
stick,  or  a  ruler  graduated  in  inches,  is 
placed  across  the  body  upon  the  anterior 
suf>erior  spine  of  the  ilium  of  either  side. 
From  the  middle  jmint  of  the  stick  a 
string  is  brought  down  between  tbe  feet 
at  right  angles  to  the  stick.  The  limbs 
are  then  placed  equidistant  from  the 
string,  and  every  effort  shoidd  he  made  to 
avoid  any  tilting  or  displacement  of  Ihe 
pelvis  during  the  examiuatitm.  The  nieas- 
nrements  are  then  made  upon  the  two  sides  of  the  body  from  the  anterior  supe- 
rior spine  of  the  ilium  by  means  of  a  steel  tape  to  the  tip  of  the  inner  or  outer 
malleolus,  or,  as  some  surgeons  prefer,  the  measurements  may  be  made  from 
b^low  upward — that  is  to  say,  from  tbe  malleolus  to  the  spine  of  the  ilium. 
Tbe  measurements  upon  the  two  sides  are  then  compared  and  it  is  well  to  repeat 
them,  or  sometimes  to  have  them  made  by  two  diflFcrent  individuals.  Upon  ihe^ 
fractured  side  of  the  extremity  will  usually  be  found  to  measure  less  than  th© 


Flo.  186. — Fracture  hf  the  Femur  at  the 
Levei*  of  thk  Lehwer  Trochanter, 
Uniuti  with  Rngular  tleforniity.  (Aeatom- 
ic»l  Laboratory  of  the  Colle^r  of  Phy- 
fdciatM  aiiii  SurgHoiui  of  Columbia  Unl- 
veraity.) 
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imnijiired  limb.  If  it  be  foiunl  iiiipot^silik'  while  tljt'  string  is  iiiatiitniiicd  »t 
riglit  anglt'H  to  tbe  sfirk  piistsnig  acn^si^  the  sjjiiie  «tf  the  ilia  to  hriu^  lM>th  inikks 
close  to  tlie  strings  the  extremities  must  he  e<jnallv  adcjueted  or  abducted  before 
tile  measiirenieiits  are  made. 

An  acx'ompaniiiient  of  the  sliurteiiiiig  in  fraet  tires  of  I  he  neek  uf  the  feuntr 
is  tbe  sign  pointed  ont  by  AlHs — Baniely,  tliat  tlie  fascia  lata  is  relaxed  on  the 
outer  surface  of  the  thigh  as  compared  with  tbe  sonnd  sirte.  The  relaxation 
may  lie  l^st  appreciated  upon  tlie  onter  snrface  of  tlie  thigli  alnive  the  knee-joint. 
Tlie  same  relaxation  may  l>e  detected  betweeii  the  spine  of  tlie  ilimn  and  the 
tri>cliunter. 

Brf/itnrs  Hio-fcmoml  Trimujlp. — A  plan  devised  by  Mr.  FSryant  for  detect- 
ing shnrtejiing  in  fracture  of  the  neck  of  tlic  fcmnr  is  as  follows:  The  patient 
is  placed  upon  his  back  on  a  level  surface  and  the  two  lower  extremities  are 
earcfnlly  arranged  as  in  the  former  method  nf  nicasnrement,  so  that  they  occupy 
the  same  position  with  reference  to  the  pelvis.     A  per[)enc!icular  is  tlien  dropped 
through  the  anterior  superior  spine  of  the  ilium  to  tbe  supporting  surface.     Such 
a  I>crpendicular  may  be  a  tapeline,  or,  what  is  more  convenient,  the  straight 
edge  of  a  yardstick^  or  sawn  piece  of  board,  or  the  like,     lleasurement  is  then 
made  from  a  point  on  tbe  stick  directly  abctve  the  upper  linn't  nf  the  troclianter 
downward  to  tbe  trochanter  itself.     This  distance  amounts  in  the  normal  adult 
to  alwiut  two  and  a  half  inches.     Tn  fractures  of  the  neek  of  tbe  femur  with 
shortening,  the  distance  will  lie  de<'reased  upon  tlie  injnrcd  as  compared  with 
the  sound  side,      (See  diagram.  Fig. 
1H7.)       The    relations    of    tlie    U]iper 
Wder  of  tbe  trochanter  to   Nelaton's 
line,  as  deaeril>ed   under  T)islocations, 
iriay  also  l)e  used,  hut  it  is  less  accurate 
than  either  of  the  two  former  methods. 
By    traction    downward    upon   the   ex- 
treiiiity  the   shortening  may   he  over- 
come in  some  instances,  or  at  least  di- 
niinished.     Stimson  considers  tliat  tbe 
"fear  of  causing  separation  of  tbe  frag- 
iTtents  by  such  traction  is  exaggerated, 
s<iiice  tbe  penetration  of  the  bones  is  at  right  angles  lo  the  line  of  traction,  and 
lie  considers  that  rotary  movements  of  tbe  shaft  are  mueli  more  likely  to  cause 
Lsiieh  separation. 

*  Crepifus.^—Thi^  sign  is  fH?casinnally  ohseiTcd  in  fractures  of  the  neck  of 

^he  femur  while  making  the  examination  of  the  limb,  either  by  gentle  rotary 
inovements,  or  by  pulling  upon  it  in  its  long  axis^  or  by  gentle  flexion.  It  is 
Tiot  a  sign  which  should  !>c  sought  hn-  energetically  in  tlicae  cases,  lest  tbe  Itones, 
if  interhK^ked,  shouhl  be  broken  apart,  thereby  diminishing  tbe  clianccs  of  iirm 
union.  It  may  lie  elicited  in  some  cases  by  gentle  flexion  and  rotation  of  the 
liinb,  but  unless  it  is  ]ierccivcd  upon  very  slight  and  gentle  movements,  it  is 


Fio.  187. — HKYANr*rt  iLio-rEMtmAL  Thiakqle. 
A.  Antcrifir  j*iijf>i*rior  spinp  of  the  jliiiin.  B, 
CaTvtit  trtH'luiJiOT.  A-f\  V^erticjil  line  frurn 
whieh  lit  ('  y  niini>ured  the  distanco  to  the 
top  of  tbe  IrochanttT. 
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best,  not  sought  for,  the  diagnosis  in  most  oases  heing  entirely  plain  by  other 
signs,  aii<l  where  t!ic'  Hftiial  lesion  is  in  doubt,  the  X-rays  are  a  iisucb  safer  an  J 
better  means  of  diagnosis, 

Olhor  sig!is  and  symptoms  observed  are  an  inereased  resistance  to  pressure 
over  the  hip-joint  in  the  outer  jHjrtii>n  of  Scarpa's  triangle.  Normally,  pressure 
in  this  region  with  the  tingers  meets  with  only  nio<Ierate  resistance  and  is  not 
aeeotupanied  by  juiin.  In  fraeture  of  the  neek  of  ihe  fcnnir,  notably  in  those 
eases  in  wliich,  witliout  se|»aratii»n  of  the  fragments,  there  is  an  anterior  angular 
disjdaeemenU  pressure  in  this  region  eausc^s  pain,  and  a  firm  resistance  can  some- 
times l>e  detected,  in  very  tliin  subjeets,  even  a  distinct  bcmy  projection  may 
be  recogm'zetb  In  tvrtain  eases  when  the  troclianter  is  extensively  split  or 
61i!ink-'re<!  by  jienetrafion  (*f  t!ie  neek  into  Its  substance^  palpation  will   show 

an  increase  in  breadth,  or 
)iossibly  irregularity  in  our- 
linr  of  this  jHjriion  of  tJie 
bone. 

A  recognition  by  palpa- 
tion of  the  tnxdianter  and 
rotation  of  the  shaft  of  iho 
bom-  nf  the  fact  that  the 
inuvement  takes  place  about 
a  sliortt*ncd  axis  is  of  diag* 
nostie  vahn'  only  wlien  there 
is  a  complete  separation  be- 
tween the  nei*k  and  the 
shaft,  in  which  case  rota- 
tit  >n  uf  t!ie  Yiinh  may  take 
phice  around  the  long  axis 
iif  tlie  femnr^  and  such  to 
tat  ion  may  sometimes  be 
aiifireciated  by  the  tingers 
jHaced  upon  tlie  trochanter* 
Instead  of  moving  np  and 
ilown  it  nuiy  be  felt  simply 
to  rotate  umlrr  tht*  ting<*rs,  i*v  in  other  eases  vertical  pressure  upward  ujx>n  the 
tr<K']ianter  will  nut,  as  it  normally  shuuld,  cause  inversion  of  the  foot, 

TUK  DiFI'KRKXTIAL  DlAOXOSlS  OF  FllACTUKE  OF  THE  NeCK  OF  THE  FeMTH, 

— Wliile  in  a  considerable  nuiuln'r  of  cases  it  is  possible  by  ordinary  nietbods  of 
examination,  as  described,  to  recognize  the  presence  of  fraeture  of  the  neck  of 
the  fe^iiur  with  great  case,  and  even  to  discover  wbcttier  the  fracture  is  of  the 
mirrovv  portion  of  the  neck  or  of  its  base,  yet  in  some  cases  the  signs  and 
symptoms  are  slight  and  obscure.  Tn  these  the  X-rays  furnish  invaluable  aid 
in  tlic  fhtTcrentiatiun,  Certain  other  c«iudhiiins  are  sornctimes  confounded 
with  fracture  uf  the  n<'fk  r»f  the  femur.      Dorsal  dislocation  of  the  ilium  is 


Fla.    188. — FliAtTCRK  MF    THE    B\SK    UF     1  JH     N 

IN  CiiiLit.     (New  York  Hospital  C4j!lociioii.J 
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W     AfifJHied  bv  flexion  imil  iuvcrsioTi  with  fixiitioii  of  the  limb  in  eeiiaiu  dirwfiHus, 

whik  in  otiiers  motion  may  readily  be  matle.    The  head  of  the  bone  can  usually 

ir  frit  l)eneath  the  glutens  niaxiimis  in  the  ordinary  cases  with  invention.     In 

tie  disK*C4ital  eases  with  eversion  the  bead  of  the  bone  can  usually  be  palimted 

in  tbf  grain  or  njjon  t!ie  judx^s.     F'ractiire  of  the  aertabiilurii  with  {xmetration 

of  tlw  Wad  into  the  j^elvis  can  1j6  differentiated  from  fracture  of  the  neck  by 


111.  IV*. — X-ftAT  PlcTUaK  or  Fkacti  re  of  tiik  Hahu  oj    mn  Neck  of  the  Femih  in  an  Ai>uu£, 
(New  York  llof^pilal  tHjllLTtiun.) 

i.taii>  of  the  X-rays,  Frarlure^  lower  dn\Mi  in  the  shaft  of  the  hone  are  nsiially 
'■'a^lily  detected  U\  tlie  presence  of  tlie  ordinary  siifrus  of  fracture  in  the  shafts 
^'f  li'Dg  UmeA,  mobility,  crepitation  and  localized  pain,  and  tenderness.  The 
'^'iumter  d<»es  not  move  wVien  the  sliaft  is  rotated.  Before  cxaininin;ir  the  case 
always  wise  to  impure  as  tu  the  history  of  fnnuer  injuries  uf  the  biji  and 
tliua  to  elinnnate  possible  errors,  as,  fnr  instance^  the  presence  of  shortening, 
ft  is,  ai^vertheles8,  possible  for  very  good  surgeons  U*  mistake  a  fracture  of  the 
"«^*k  of  the  femur  with  inversion  for  a  dorsal  dislocation  upon  the  iliinnj 
^'^ially  if  the  case  is  not  seen  for  sotnetime  and  when-  imieh  new  hone  lias 
'<^ti  thrown  out  with  inllaitmiatory  iufiltrntirm  of  the  sinTouniliiig  soft  parls. 
I  have  seen  a  very  distinguished  siirf^enn  iiideiMl,  in  doubt  as  to  the  conditiun 
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are  most  abundant  upon  the  upper  portion  of  the  neck,  and  run  toward  the  head 
to  enter  it  by  the  numerous  foramina  found  in  this  situation.  In  fractures  at 
the  junction  of  the  neck  with  the  shaft,  this  periosteum  is  but  little  injured  as 
a  rule,  and  may  even  remain  untom.  In  fractures  of  the  narrow  portion  of 
the  neck,  the  vitality  of  the  head  of  the  bone,  and  the  prognosis  as  regards 
union  between  it  and  the  shaft,  depend  very  largely  upon  whether  this  blood 
supply  is  maintained  through  untom  portions  of  periosteum.  If  it  is  ruptured 
completely,  failure  of  union  will  very  likely  occur.  If,  on  the  other  hand,  it  is 
preserved,  union  will  probably  result  and  in  some  instances  may  become  bony. 
It  was  formerly  believed  that  bony  union  in  fractures  of  the  neck  of  the  femur 
was  rare,  but  it  is  now  known  that  such  is  not  the  case.  Fractures  of  the  narrow 
part  of  the  neck  may  even  unite  by  bone,  more  rarely  in  the  aged  than  in  the 
young.  These  conclusions  are  based  largely  upon  clinical  experience,  upon 
pathological  examination,  and  upon  the  demonstration  of  such  bony  union  by 
means  of  X-ray  pictures. 

The  fractures  of  the  narrow  part  of  the  neck  are  those  most  commonly 
produced  in  the  elderly  by  slight  degrees  of  violence.  Fractures  of  the  base  of 
the  neck,  on  the  other  hand,  are  seen  quite  commonly  in  younger  persons,  and 
result  from  more  severe  degrees  of  violence,  blows  or  falls  upon  the  trochanter, 
and  other  causes  to  be  mentioned.  In  fractures  of  the  base  of  the  neck  an 
angular  deformity  is  usually  produced  by  crushing  of  the  posterior  portion  of 
the  neck,  the  apex  of  the  angle  being  directed  forward,  or  in  other  cases  the 
neck  penetrates  and  crushes  the  great  trochanter.  In  some  cases  such  penetra- 
tion may  cause  extensive  splitting  of  the  trochanter,  with  some  degree  of 
impaction,  or  in  others,  although  the  fragments  are  interlocked  by  the  irr^- 
larities  in  the  fractured  surface,  such  interlocking  is  not  firm,  is  readily 
separated,  and  does  not  constitute  true  impaction  (Stimson). 

The  Causes  of  Fracture  of  the  Neck  of  the  Femur. — The  most  im- 
portant predisposing  causes  are  the  senile  changes  in  the  bone,  the  result  of  old 
age.  The  active  causes  are  very  varied.  In  the  aged  the  causes  are,  as  stated, 
often  very  slight.  A  misstep,  as  in  descending  the  stairs  and  stepping  down  two 
steps  instead  of  one,  a  sudden  twisting  of  the  trunk,  while  the  thigh  remains 
fixed,  or  a  fall  such  as  might  be  produced  when  an  old  woman  catches  her  toe 
in  a  rug  and  falls  to  the  floor.  In  the  young  and  middle-aged  the  fractures  are 
usually  produced  by  much  greater  degrees  of  violence,  such  as  falls  upon  the 
hip  while  skating,  falls  from  a  height,  striking  upon  the  trochanter,  or  other 
severe  degrees  of  violence.     Stimson  ^  states  that : 

In  the  aged  it  is  easy  to  produce  a  fracture  either  at  the  base  or  at  the  narrow 
part  of  the  neck  by  adduction,  abduction,  or  rotation,  and  that,  further,  some  of 
these  fractures  are  caused  by  the  tension  of  tlie  Y  ligament  by  hyperextension  and 
abduction  of  the  limb,  and  by  this  same  mechanism  fractures  at  the  base  of  the 
neck  or  at  the  narrow  part  may  be  produced. 

*  L.  A.  Stimson,  loc.  cit.,  p.  320. 
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sified  by  Kocher  under  the  name  fraetura  pertrochanterica.     Stimson  *  defines 
this  group  of  cases  as  those  in  which 

The  line  of  fracture  begins  at  or  near  the  lower  part  of  tlie  junction  of  the  neck 
ud  shaft  and  passes  through  or  close  below  the  great  trochanter,  dividing  the  bone 
into  two  parts,  of  which  the  upper  is  formed  by  the  liead,  neck,  and  upper  part  of 
the  trochanter.     The  line  of  fracture  may  be  oblique  from  within  outward  and 
nprard,  or  from  behind  upward  and  forward.     The  line  of  division  between  these 
and  the  subtrochanteric  fractures,  the  highest  of  the  fractures  of  the  shaft,  is 
marked  by  the  trochanter  minor,  which  also  establishes  an  important  clinical  differ- 
ence, depending  upon  the  action  of  the  psoas-iliacus,  which  is  attached  thereto.    Its 
action  in  fractures  below  that  point  is  to  flex  the  upper  fragment. 

These  fractures  are  infrequent;  the  most  characteristic  sign,  according  to 
Stimson,  is  a  prominent  angle  in  front  with  pain  on  pressure  in  the  groin  with 
shortening  and  eversion  and  a  possible  failure  of  the  trochanter  to  rotate  with 
the  remainder  of  the  bone. 

Fracture  of  the  Trochanter  Alone.-^This  is  a  rare  injury  caused  usually  by 
direct  violence  to  the  trochanter,  twcasionally  by  muscular  action.  The  frag- 
ment usually  remains  more  or  less  in  position  on  account  of  the  dense  fibrous 
attachments  surrounding  it,  but  may  be  felt  to  move  upon  the  shaft  of  the 
bone.  There  is  localized  pain  and  tenderness  at  the  seat  of  fracture ;  the  X-rays 
would  render  the  diagnosis  quite  clear. 

Fnctore  of  the  Lesser  Trochanter. — This  very  rare  injury  may  be  produced 
bv  muscular  action,  or  occasionally  exists  as  a  comj)licati()n  of  fracture  of  the 
neck  of  the  femur.  The  fracture  as  such  would  hardly  be  recognized  by  ordi- 
nary methods  of  examination  and  probably  would  require  the  use  of  the 
X-rays  for  an  accurate  diagnosis. 

WOUNDS  OF  THE  HIP-JOINT 

Incised,  stab,  and  contused  and  lacerated  wounds  of  the  hip-joint  scarcely 
occur  as  isolated  injuries,  the  joint  being  surrounded  by  so  many  important 
structures  and  so  deeply  placed.  Gunshot  wounds  of  the  hip-joint  occur  occa- 
sionally in  battle,  though  as  isolated  injuries  they  are  exceedingly  rare.  In 
*  general  way  the  diagnosis  of  a  gunshot  wound  of  the  hip-joint  must  be  made 
opon  anatomical  grounds  from  the  point  of  entrance  and  the  track  of  the  bullet. 
In  the  observed  cases  the  wound  of  the  joint  has  been  complicated  by  very 
serious  injuries,  such  as  comminution  of  the  head  of  the  bone,  fractures  of  the 
peWs,  injuries  of  the  blood-vessels,  etc.,  and  in  the  complicated  cases  the 
l^ptoms  produced  by  the  associated  injuries  will  usually  overshadow  in  im- 
portance those  of  the  joint  itself.  Aside  from  the  complications,  the  opening  of 
^"e  joint  by  the  bullet  may  or  may  not  be  serious,  according  to  whether  the 
^vound  remains  clean  or  becomes  infected.  The  prognosis  is  of  necessity  grave 
in  the  latter  case.  The  X-rays  are  of  course  a  valuable  aid  in  cases  of  lodgment 
"f  the  bullet. 

*  L.  A.  Stimson,  loc.  cit.,  p.  344. 
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in  the  limb,  eversion,  sometimes  shortening.  In  some  of  the  cases  the  early 
symptoms  are  slight.  Whitman  believes  that  the  separation  is  at  first  only 
partial,  the  early  symptoms  being  merely  a  limp  with  some  stiffness  and  pain 
of  the  hip-joint,  and  that  later,  after  use  or  some  slight  violence,  distinct 
symptoms  of  fracture  appear  with  shortening.  Whitman  treats  fracture  of  the 
neck  of  the  femur,  both  in  children  and  adults,  by  forcible  abduction  of  the  limb 
to  an  angle  of  45°,  breaking  up  any  existing  impaction  to  do  so,  and  im- 
mobilizing the  limb  in  this  position  by  plaster  of  Paris.  The  displacement  is 
thus  more  or  less  perfectly  reduced  and  the  fragments  kept  in  contact.  The 
steps  of  the  method  are  traction,  abduction,  flexion,  lifting  the  trochanter  fo^ 
ward,  rotation  to  correct  eversion  or  inversion,  immobilization.  The  results  are 
good  in  suitable  cases. 

Fractures  of  the  Base  of  the  Neck. — These  constitute  a  large  group  of 
fractures,  seen  during  early  adult  life  and  middle  age,  and  also  in  elderly 
persons.  The  violence  is  usually  more  severe  than  is  the  case  with  fractures 
of  the  narrow  part  of  the  neck.  The  line  of  fracture  in  the  most  common  type 
follows  rather  closely  the  junction  of  the  neck  with  the  shaft,  or,  as  Stimson 
says,^  "  it  coincides  with  the  spiral  line  in  front  and  the  intertrochanteric  line 
behind,  as  they  pass  between  the  great  and  lesser  trochanters."  The  fracture 
may  begin  above  at  the  junction  of  the  neck  with  the  shaft  in  such  a  manner 
as  to  include  the  lesser  trochanter  in  the  upper  fragment,  or  it  may  pass  outward 
and  downward  including  the  great  trochanter.  Stimson  further  states  tliat' 
"  in  the  majority  of  cases  other  lines  of  fracture  traverse  one  or  both  trochan- 
ters, splitting  off  one  or  two  pieces,  usually  from  the  posterior  surface  of  the 
great  trochanter  or  comminuting  it  completely."  The  most  ordinary  form  of 
displacement  is,  as  already  stated,  that  in  which  at  the  point  of  fracture  the 
head  and  neck  are  bent  backward,  so  that  the  amount  of  crushing  on  the  i)osterior 
surface  greatly  exceeds  that  in  front,  producing  the  angular  deformity  already 
described.  A  considerable  degree  of  impaction  may  exist  in  these  cases,  al- 
though Stimson  says  ^  that  impaction  in  the  sense  of  penetration  and  fixation 
is,  in  his  opinion,  uncommon,  while  crushing  with  or  without  penetration  is  the 
rule.  In  a  few  reported  cases  the  crushing  has  taken  place  to  a  greater  extent 
in  front  than  behind,  so  that  instead  of  eversion  there  is  inversion  of  the  limb- 
These  cases  are,  however,  rare.  In  most  instances  carefully  taken  X-ray  po- 
tures  will  deuionstrate  the  direction  of  at  least  the  most  iuiportant  lines  of  frac- 
ture as  well  as  the  character  and  extent  of  the  displacement.  In  some  instances 
where  shortenin*^  was  absent  and  the  only  sign  of  fracture  was  eversion,  probably 
due  cliioHy  to  relaxation  of  the  muscles  and  where  no  measured  shortening  was 
present,  the  X-rays  have  in  my  experience,  in  a  nimiber  of  instances,  demon- 
strated the  presence  of  a  fracture  without  displacement  with  great  clearness. 

Repaik  in  Fracture  of  the  Neck  of  tjie  Femur. — Fractures  of  the 
narrow  portion  of  the  neck  are  far  more  likely  to  be  followed  by  failure  of  uni^B 


»  L.  A.  Stimson,  loc.  cit.,  p.  323.  '  Ib.d.,  p.  325.  » Ibid.,  p.  326. 
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t  tlic  huse  of  tlie  iieek.  Tn  the  former  fjjoiip  tlie  proliahilitv  of 
flepend  largely  uiion  whether  or  not  tlie  jx^riosteiittj  ia  completely 
a  the  two  fra|!:iiients.  If  it  is,  union  is  improbable.  If  not^  close 
n,  or,  in  exceptional  eases,  b^jny  nnioii^  may  be  obtained  by  proper 

0  that  tbe  individual  will  have 
the  limb.     In  acme  cases  ex- 

orption  of  bone  takes  place, 
be  ne<.*k  almost  entirely  disap- 
pmetinics  the  head  nndergoes 
lomplete  absorption.     In  frac- 

base  of  the  neck  there  is  n.su- 
diietion  of  eon^^iflenible  masses 
e  from  tbe  periostcnm  of  the 
Tnenta.  In  some  cases  of  this 
jgh  no  nnion  may  ix^cur,  the 
of  bone  may  be  so  great  that 

base  of  tlic  neek  and  the  tro- 

1  ftliaft  a  sort  of  false  joint  is 
lich  may  afford  considerable 
the  liead  and  proximal  frag- 
!  neek.  Tims  Sfimson  fio^iires 
is  kind  J  a  fracture  of  the  base 
:  in  which  the  production  oi 
'as  so  extensive  that  the  fra^- 
ough  not  united,  I»eeauie  in- 
id  the  patient  w^as  able  U*  use 
th  a  fair  degree  of  usefulness, 
Hilar  specimen  is  in  the  Ana- 
iiratory  of  the  ('<illege  of  Phy- 

Surgeons  of   (Viluudiia   Uni- 

this  ease  a  large  mass  of  new 
>ec*n  produced,  such  tiiat  it 
pa  the  base  of  the  neck — i.  e,, 
tal  fragment — ulthongh  tho 
jgk  are  quite  easily  Totaled  in 
Hrined  socket.      In   this  case 

of   the   patient   is   unknowTi. 
85.) 
t  is  quite  easy  to  differentiate 

the  narrow  part  of  the  neck 
res  of  the  base  of  the  same  by 

I©  X-rays,  it  would  be  difticult  to  form  on  the  data,  thus  furnished 
[Ifobable  conclusion  as  to  whether  union  would  or  would  not  occur, 

ithe  cases  with  little  or  no  displacement  where  the  picture  seems  to 


Ylil,   1S5. ['"itA^'TlTRE  OF   THK    NEriv   OF   THB 

Fkmuh.  Th(*  neck  \a  drivt^n  intu  llie 
upper  end  of  iUi"  slitift  urnl  tnicluinU*r. 
Thf-re  LH  iinniinjoii,  hut  thi*  rumuitioii  of 
npw  iumv  luid  tyf  tjsfi'ri|jliytps  iiround  the 
bii-se  of  the  neck  Uhh  fiimied  a  false  joint 
in.  wliirb  the  nfrk  and  heuii  ran  be  ro- 
ta tetl  «I iglit  [y .  ( A  im to  i iii  vti I  Di*  fmrt men  t , 
Columbia.  University.) 
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relaxation  of  the  capsule,  together  with  muscular  action,  may  in  certain  cases 
determine  a  dislocation  of  the  joint,  as  elsewhere  described. 

The  characters  of  the  several  forms  of  acute  infectious  inflammation  of 
the  hip-joint  are  as  follows:  In  general  in  those  cases  which  develop  as  com- 
plications of  acute  infectious  diseases,  the  joint  involvement  occurs  either  at 
the  height  of  the  disease  or  during  convalescence.  The  localized  symptoms  of 
joint  infection  often  appear  insidiously,  with  only  moderate  pain  and  limi- 
tation of  motion  in  the  hip,  sometimes  with  an  increase  in  the  constitutional 
symptoms.  In  the  majority  of  instances  the  exudate  is  serous  or  sero-fibrinous, 
occasionally  purulent  from  the  start.  The  amount  of  periarticular  swelling  ami 
infiltration  varies  a  good  deal  in  the  same  and  in  different  tyixjs  of  infection. 
The  disturbance  of  function  in  the  hip-joint  itself  is  often  very  marked.  In. 
the  more  severe  cases  in  which  the  exudate  is  of  a  distinctly  purulent  character.^ 

a  panarthritis  with  destruction  of  the  cartilages,  perforation  of  the  joint  cap 

sule,  and  the  formation  of  abscesses  in  the  soft  parts  of  the  thigh,  either  ic:::::^ 
front  or  behind,  may  form  a  very  threatening  or  even  a  fatal  condition. 

Gonorrheal  inflammation  of  the  hip- joint  is  one  of  the  rarer  localization. 

of  the  disease.  Here,  as  elsewhere,  the  exudate  may  be  serous,  sero-fibrinous--*.^ 
or  contain  a  greater  or  less  number  of  pus  cells.  In  the  hip-joint  the  disea^sse 
is  apt  to  run  a  protracted  and  severe  course,  frequently  ending  in  ankylos^^ 
or  in  a  greater  or  less  limitation  of  motion  in  the  hip. 

Typhoid  inflammation  of  the  hip-joint  is  usually  characterized  by  rather  mu 
insidious  course,  and  may  be  followed,  unless  the  case  be  carefully  watched  arxd 
the  limb  placed  in  a  position  unfavorable  for  dislocation,  by  more  or  less  coiii- 
plete  luxation  of  the  hip-joint. 

The  syphilitic  inflammations  of  the  hip  in  the  acquired  form  of  the  disease 
are  usually  of  a  mild  character  in  the  early  stages  and  in  adults.  As  the 
result,  however,  of  hereditary  syphilis  in  children,  a  destructive  typo  of  inflam- 
mation may  occur. 

Acute  polyarticular  rheumatism  may  have  the  hijvjoint  as  one  of  its  locali- 
zations. For  the  signs  and  symptoms  in  detail,  the  reader  is  referred  to  works 
on  general  medicine.  It  is,  however,  to  be  borne  in  mind,  that,  as  was  stated 
under  Joint  Inflauunations  of  the  Upix^r  Extremity,  many  eases  diagnosticated 
as  acute  articular  rheumatism  are  of  a  distinctly  infectious  character,  due  to 
one  or  other  form  of  microbe.  The  high  fever,  the  sweating,  and  the  poly- 
articular character  of  the  lesion  usually  suffice  for  a  diagnosis.  Marked  leuco- 
cytosis  may  occur  with  complicating  endocarditis,  etc.,  or  high  fever.  (See  ap- 
pendix) 

The  inflammations  of  the  hi]>joints  which  occur  in  the  course  of  acute  ex- 
anthemata in  children  are  usually  of  a  rather  mild  type  and  are  seldom  attended 
by  destructi<ui  or  ankylosis  of  the  joint,  though  in  some  cases  subluxation  may 
occur.  It  is  to  be  borne  in  mind  that  among  children  gonorrheal  infection  of 
joints  is  by  no  means  a  rare  lesion  and  may  even  occur,  as  was  elsewhere  stated, 
without  any  apparent  affecticm  of  the  genito-urinary  tract. 


INFLAMMATIONS   OF   TUE   HIP-JOINT  411 

Coxitis  as  the  Besult  of  Direct  Infection. — Infections  of  the  hip-joint,  the 
result  of  open  wounds  and  of  suppurative  processes  in  the  vicinity  of  the  joint, 
are  usually  of  a  grave  and  destructive  character,  accompanied  by  severe  symp- 
toms of  sepsis  and  by  death  in  a  considerable  proportion  of  cases.  The  signs  and 
symptoms  of  invasion  of  the  hip  are  not  hard  to  recognize.  In  the  case  of 
open  wounds  a  discharge  of  synovial  fluid  will  occur,  at  first  only  slightly 
doudv,  subsequently  distinctly  purulent  in  character.  The  pain  ujwn  moving 
the  joint  is  intense,  and  the  signs  of  inflammation  of  the  soft  parts  (redness, 
swelling,  and  heat)  are  usually  quite  marked.  In  these  cases  the  abscess  which 
forms,  if  the  wound  be  not  widely  opened,  usually  presents  in  Scarpa's  triangle 
at  the  front  of  the  joint.  In  the  worst  type  of  cases  a  panarthritis  occurs  with 
invasion  of  the  soft  parts  of  the  limb  and  burrowing  of  pus  in  the  intermuscular 
planes.  The  only  hope  of  saving  life  in  these  cases  consists  in  early  and  ex- 
tensive ojx?ration,  or  eventually  in  amputation  at  the  hip-joint. 

The  diagnosis  of  the  presence  of  acute  inflanmiation  of  the  hip-joint  is 
sufficiently  simple.  The  character  of  the  infection  is  best  determined,  as  was 
already  stated,  by  aspiration  of  the  exudate  and  culture  of  the  contained  bac- 
teria, as  well  as  by  the  study  of  the  constitutional  symptoms. 

Coxitis  as  the  Besult  of  Acute  Osteomyelitis. — The  hip-joint  may  become  in- 
fected in  the  course  of  acute  osteomyelitis  involving  either  the  pelvis  or  the 
femur.  In  the  cases  originating  in  the  femur,  the  disease  most  commonly  affects 
the  diaphysis  and  the  neck  of  the  bone,  less  commonly  the  epiphysis — i.  e.,  the 
head  itself.  In  the  diaphysis,  as  in  other  long  bones,  the  disease  is  commonly 
diffuse.  In  the  epiphysis,  on  the  other  hand,  it  is  often  localized  in  a  small  area 
of  the  cancellous  tissue.  Whereas  infections  of  the  shaft  and  neck  of  the 
bone  usually  run  an  acute  and  violent  course,  with  early  infection  of  the  joint ; 
such  is  not  the  case  when  a  small  focus  exists  within  the  head  only.  In  this 
latter  group  the  condition  may  persist  for  a  long  time  with  the  formation  usually 
f»f  a  small  sequestrum  and  total  or  partial  absorption  of  the  head.  In  some 
cases  there  are  observed  small  purulent  foci  in  the  head,  the  neck,  and  the 
trochanter.  Here,  as  elsewhere,  when  the  disease  is  extensive,  the  entire  upper 
pnd  of  the  femur  may  undergo  necrosis.  When  the  bone  is  involved  close  to  the 
epiphyseal  line  l)efore  union  has  taken  place,  separation  of  the  head  may  occur, 
^hich  may  undergo  necrosis,  or  remain  as  a  free  body  in  the  joint,  or  may  even 
survive  and  become  attached  in  the  cotyloid  cavity,  or  to  the  femur,  or  both. 
In  some  cases  the  epiphyseal  cartilages  of  the  greater  and  lesser  trochanter  are 
involved  with  separation  of  the  trochanters.  In  other  cases  pathological  frac- 
ture of  the  neck  may  be  one  of  the  results. 

The  acetabulum  may  be  primarily  or  secondarily  the  seat  of  osteomyelitis, 
*nd  here  the  inflammation  may  result  in  ]x»rforation  of  the  bottom  of  the 
cotyloid  cavity,  with  more  or  less  extensive  ost(^oiiiyelitis  and  destruction  of  the 
l^onesof  the  j)elvis. 

The  invasion  of  the  soft  parts  of  the  hipjoint,  the  synovial  membrane,  the 
ligamentous  structures,  etc.,  may  be  of  an  acute,  violent,  and  intensely  septic 
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character,  or,  on  the  other  hand,  here,  as  in  other  joints,  the  inflammation  of 
the  bone  may  l)e  accompanied  by  a  serous,  sero-fibrinous,  or  purulent  exudate. 
In  the  more  severe  forms,  rapid  destruction  of  all  the  joint  structures  takes 
place.     In  the  subacute  cases  of  osteomyelitis,  the  changes  in  the  bone  lead  to 
deformities  of  various  kinds,  sometimes  to  absorption  of  the  neck,  in  other  cases 
to  a  change  of  direction  of  the  neck  in  relation  to  the  shaft,  a  coxa  vara.     In 
some  cases  extensive  atrophy  of  the  head  and  the  neck  may  occur,  in  other 
cases  the  neck  is  absorbed  and  the  head  is  enlarged  and  flattened  so  that  it  sits 
upon  the  shortened  neck  close  to  the  trochanter,  or  embraces  the  neck  like  a 
mushroom.     The  changes  observed  in  the  acetabuluui  in  the  less  acute  cases  arc 
rath(T  of  a  j)ro(hictive  than  of  a  destructive  character,  frequently  with  the 
foriuation  of  abundant   and   massive  osteophytes,   which   may   cause   marked 
deformity  of  the  heme,  and  in  some  cases  entirely  fill  up  the  cotyloid  cavity. 
The  grade  of  the  inflammation  of  the  joint  structures  varies  greatly  in  different 
cases,  according  to  the  character  and  severity  of  the  infection.     In  the  slightex' 
cases,  a  more  or  less  complete  fibrous  ankylosis  may  occur  with  greater  or  les>«^ 
limitation  of  motion  in  the  hi])-joint.     In  other  cases,  somewhat  more  severe, 
lx)ny  ankylosis  results  with  a  subsequent  deformity  of  the  pelvis,  if,  as  is  tU^ 
rule,  tlie  disease  occurs  during  childhood  or  youth. 

Si(iNs  ANi>  Symptoms  of  Ost?:omykt.ttis  of  the  Femur  Involving  tifr 
IIip-joiNT. — Here,  as  elsewhere  descril)ed  in  Vol.  I,  Acute  Osteomyelitis,  the 
disease  may  be  of  several  types.  The  patients  are  usually  children  or  young' 
pi^rsous  who  ap]iear  to  be  enjoying  the  l^^est  of  health.  In  the  most  acute  forms 
the  general  symj)toms  are  those  of  an  intense  and  overwhelming  sepsis,  some- 
times so  rapid  in  its  fatal  results  that  the  diagnosis  of  the  condition  is  not  made. 
In  other  cases,  not  so  acute,  the  disease  is  ushered  in  with  high  fever,  often 
preceded  by  chills,  disturbances  of  intelligence,  stupor,  apathy,  or  delirium; 
locally  there  are  the  signs  of  an  intense  and  violent  inflanmiation  in  the  vicinit)* 
of  the  hi]).  The  joint  be(»omes  exquisitely  tender,  the  slightest  motion  causes 
agonizing  pain,  and  pressure  upon  the  trochanter  or  upward  up<m  the  foot  is 
very  painful.  The  region  of  the  hi|>-joint  rapidly  swells,  there  is  total  loss  of 
function  in  the  limb.  The  swelling  lx»gins  in  the  upper  part  of  the  thigh  and 
gluteal  region,  and  is  of  a  doughy,  edenuitous  character,  without  redness  of  the 
skin.  Dilated  veins  may  Ix^  seen  upon  the  surface  and  the  swelling  rapidly 
progresses,  so  that  so(m  the  thigh  as  far  as  the  knee,  or  even  lower,  may  be 
greatly  increased  in  size.  The  spontaneous  pain  is  felt  in  the  hip  and  throuiih- 
out  the  entire  thigh  as  far  as  the  kne(\  If  the  bones  of  the  pelvis  are  involved 
an  intrajKdvic  swe^lling  may  be  produced,  pali)able  in  the  iliac  fossa. 

In  a  third  and  less  frequent  group  of  f'ases  the  disease  begins  in  a  subacute 
form  with  moderate  pain  and  disability  in  the  hip  which  gradually  increases, 
and  if  the  infection  of  the  joint  cavity  occurs  slowly  by  continuity  of  structun\ 
it  may  be  <]nys  or  even  w(H^ks  before  serious  syni])toms  are  obsen^ed.     In  manr— 
cases  the  disease  involves  several  bones,  and  other  joints  may  be  the  seat  o^" 
swelling.    The  course  of  the  disease;  in  the  most  severe  cases  is  toward  a  rapidlj».^ 
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fiul  tennination,  with  all  the  symptoms  of  intense  septicemia,  as  described  in 
VoL  L    In  a  moderate  number  of  the  less  severe  cases  the  joint  capsule  is  not 
perforated,  and  according  as  infection  of  the  surrounding  soft  parts  by  perfora- 
rion  does  or  does  not  occur,  the  disease  may  be  divided  into  two  groups.     In  the 
cases  which  result  in  rupture  of  the  capsule,  abscesses  or  diffuse  phlegmonous 
inJammations  are  formed  in  either  the  gluteal  region  or  in  the  upper  portion 
of  the  thigh,  in  front  and  to  the  inner  side,  and  these  will  give  the  ordinary 
signs  of  abscess  as  they  approach  the  surface.     In  tliese  cases  spontaneous  p(*r- 
foration  of  the  skin  is  often  long  delayed,  for  weeks  or  months  if  the  patient 
sur\-ives,  and  after  spontaneous  opening  or  rupture,  sinuses  remain  leading  to 
ttrious  or  necrotic  bone,  readily  detected  upon  proper  examination.     In  those 
cases  which  do  not  die  during  the  acute  stages  of  the  disease  the  course  is  exceed- 
ingly chronic,  the  sinuses  remaining  open  for  years.     Pathological  dislocation 
or,  on  the  other  hand,  more  frequently  ankylosis  of  the  hip-joint,  results.     In 
^he  latter  group  the  thigh  is  ordinarily  ankylosed  in  a  position  of  flexion  and 
niay  be  adducted  and  rotated  inward  or  flexed,  abducted,  and  rotated  outward. 
Such  ankylosis  is  apt  to  be  finn  and  often  becomes  bony.     The  immobility  of 
^he  joint  is  also  increased  in  the  earlier  stages  by  the  massive  infiltration  of 
th<?  surrounding  soft  parts,  tendons,  muscles,  etc.,  with  inflammatory  tissue  of 
Hci-w  formation.    In  the  cases  attended  by  pathological  dislocation,  or  by  absor])- 
tion  and  atrophy  of  the  upper  end  of  the  l)one,  very  notable  shortening  of  tlic 
^:xtremity  results.      Such  shortening  is   peculiarly  marked  when   the   disease 
<^auses  separation  of  the  epiphysis,  and  may  under  such  conditions  be  as  great 
^^  from  two  to  four  inches.     In  the  early  stages  iumiediately  after  the  epiphysis 
lias  l)eeome  separated  from  the  bone,  there  may  be  abnormal  mobility  in  the 
joint,  succeedeil,  however,  by  ankylosis.     In  the  cases  resulting  in  abscess,  the 
patients  are  exposed  to  all  the  dangers  of  chronic  septicemia,  progressive  anemia, 
amyloid  degeneration  of  the  liver  and  kidneys,  and  death  from  chronic  se])sis 
and  exhaustion.     In  the  acute  cases  death  occurs,  as  already  stated,  from  acute 
septicemia,  sometimes  from  pyemia.     As  in  other  suppurative  lesions  there  is 
a  characteristic  leucocytosis  in  the  acute  cases.      (See  this  toj)ic  in  Vols.   I 
and  II.) 

Diagnosis. — The   diagnosis   in   the   ordinary    acute   cases    is   usually   not 
diflScult  from  the  signs  and  symptoms  already  (lescril)ed.     The  disease  may, 
lio^-ever,  be  mistaken  for  typhoid  fever,  for  acute  articular  rheumatism,  and  for 
^jme  other  conditions,  described  in  Vol.  I,  under  Acute  Osteomyelitis.     Aspira- 
tion of  the  exudate  in  the  joint  will  determine  its  character,  and  cultures  its 
Awcterial  content 
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TUBERCULOSIS  OF  THE  HIP-JOINT,  HIP- JOINT  DISEASE,  TUBERCULOUS 

COXITIS 

Tuberculous  disease  of  the  hip-joint  may  occur  at  any  ])erio(l  of  life,  but 
«!  far  the  largest  number  of  cases  occur  between  the  fifth  and  the  tenth  years. 
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Children  of  less  than  two,  and  young  adults  of  more  than  twenty  are  rarely 
affected.  The  hipjoint  is  a  very  freiiiient  localization  for  tuberculous  in- 
fec'tion.  In  a  certain  proportion  of  cases  it  appears  to  be  the  primary  lesion 
of  the  disease ;  in  many,  however,  it  coexists  with  tubercuK)sis  of  other  ])arts  of 
the  body,  and  in  the  cases  which  appear  to  Ix^  primary  in  the  hip  it  is  highly 
probable  that  tuberculous  foci  also  exist  in  the  bronchial  glands  or  elsewhere. 
The  predisposing  causes  of  hi|>joint  tul)erculosis  are  the  same  as  in  other 
localizations — namely,  an  hereditary  predisposition,  bad  hygienic  surroundings, 
depressed  states  of  health  arising  from  other  diseases,  the  exanthemata,  typhoid, 
etc.,  and  through  the  existence  of  other  tuberculous  lesions.  In  a  certain  propor- 
tion of  cases  some  slight  injury  to  the  hip  precedes  the  outbreak  of  the  disease, 
and  may  well  constitute  a  place  of  diminished  resistance  for  the  localization  of 
the  tubercle  bacilli. 

The  original  focus  of  disease  may  occur  in  the  upper  epiphysis  of  the  femur 
— i.  e.,  in  the  head  or  in  the  neck,  sometimes  in  the  acetabulum.  Primary 
synovial  tuberculosis  is  believed  to  be  exceedingly  rare.  A  tuberculous  embohw 
having  reached  the  spongy  tissue  of  the  lx)ne,  an  area  of  tuberculous  infiltration 
occurs  which  gradually  increases  in  size,  undergoes  caseation  with  the  formation 
of  a  small  sequestrum.  The  surrounding  bone  is  slowly  invaded,  until  the  joint 
surface  is  approached  and  finally  i)erforated  with  an  outpouring  of  tuberculous 
material  into  the  cavity  of  the  joint.  The  rupture  may  occur  through  the 
cartilaginous  covering  of  the  bones,  though  more  commonly  the  joint  is  invaded 
at  the  site  of  attachment  of  one  or  other  of  the  ligaments.  A  miliary  tuber- 
culosis is  then  develoj)ed  in  the  synovial  meml)rane.  From  the  borders  of  the 
articular  cartilages  there  grows  into  the  interior  of  the  joint  a  layer  of  tulx»r- 
culous  granulation  tissue  (tuberculous  pannus).  The  foci  of  tuberculosis  in 
the  synovial  membrane  enlarge  and  undergo  softening,  with  the  formation  of 
tuberculous  ulcers,  which  coalesce  and  destroy  the  membrane  more  or  less 
completely.  The  bone  is  invaded  after  the  overlying  cartilage  has  been  eaten 
away,  and  this  destruction  is  progressive,  so  that  the  head  of  the  femur  and  the 
acetabulum  may  be  extensively  softened  and  destroyed.  The  destruction  of 
bone  is  usually  more  extensive  when  the  primary  focus  lies  in  the  acetabulum 
than  when  in  the  femur.  The  ligaments  are  invaded  by  tubercle  tissue,  become 
thickened  and  softened ;  this,  together  with  the  bone  destruction,  may  lead  to 
total  or  partial  dislocation  upward,  with  great  shortening  of  the  limb.  The 
tissues  surrounding  the  joint  are  infiltrated  with  connective  tissue  of  new 
formation — the  protective  wall  which  nature  throws  out  to  limit  the  spread 
of  the  disease.  Tuberculous  abscesses  of  the  soft  parts  surrounding  the  joint 
may  originate  from  rupture  of  the  ca])8ule  and  invasion  of  the  surrounding 
tissues,  or,  what  is  more  common,  such  abscesses  are  produced  by  the  breaking 
down  of  tuberculous  foci  outside  the  joint  capsule.  Such  abscesses  may  become 
superficial  in  tlu*  groin,  upon  the  buttock,  or  upon  the  outer  surface  of  the  thigh 
and  hip.  Abscesses  may  also  occur  as  the  result  of  the  perforation  of  a  tul)or- 
culous  focus  of  bone  outside  the  joint.     If  such  j)erforation  occurs  through  the 
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aeetalmlnni  into  the  inter inr  of  tlio  p^vis,  an  iiitrap'lFic^  abscess  fallows  wliitOi 
itiiiy  jH^rfuratc  iiitr*  any  ni  the  -siuTuuuiling  vi'^:*era,  Ttie  enntlition  then  bcromes 
far  iiHire  serious  than  when  siieh  abscesses  are  8ni>erficiaK 

Symptoms*— The  early  synjjitonis  of  hip-j<»int  Oitiease  may  conie  on  slowly 
or  suddenly.  In  tlie  fonner  gronp  it.  is  observed  that  the  child  is  slightly  lame 
in  walking.  The  lameness  is  most  noticeable  in  the  niorniug,  when  pain  and 
stiffness  may  be  complained  of.  In  the  latter  the  early  symptf^ms  may  resemble 
those  of  injtiry  to  the  hip.  The  si^ciis  and  symptoms  of  !iij>-joint  disease  when 
fairly  developed  may  be  "ironped  tmder  a  niimbor  of  beads* 

Pain. — The  pain  of  hip-joint  disease  is  a  regidar,  thongh  not  a  constant, 
iByniptom.  It  is  nsually  develtuMiMl  early.  It  is  located,  as  a  nde,  nt»t  in  the  hip, 
Irtit  in  the  knee,  and  is  most  marked  to  the  inner  side,  in  the  distribution  of 
the  obtnrator  nerve.  The  pain  is  increased  by  motion  and  by  mechanical 
shocks  to  the  limb;  a  blow  iipwan!  npou  the  heel,  for  example.  Owing  to 
masenlar  spasm,  these  children  waken  at  night  ancl  cry  ont  londly  with  pain — 
the  so-called  '*  night  cries.*'  Tliey  are  not  distinctive  of  hip-joint  disease,  bnt 
niay  occnr  in  other  conditions  as  w^elh 

Limilaiion  of  Moiion. — Limitation  of  motion  in  the  lii|hjoint  due  to  mns- 
calar  spasm  is  one  of  the  earliest  and  most  constant  signs.  It  is  first  noticeable 
as  a  limitation  of  complete  extension  of  the  Inp,  and,  further,  abduction  and 
internal  rotati*m  are  early  limitetl,  as  recognized  when  the  lind>  is  flexed  to  a 
right  angle  upon  the  |}cdvis  and  uioved  in  these  dirtvtions.  As  the  disease 
progresses  the  limitation  iif  motion  increases,  and  flexion,  at  tirnt  free,  also 
hoennies  limited.  There  nuiy  also  he  sjiasm  of  the  muscles  of  the  lumbar  region 
vvlipii  fliese  muscles  are  pnt  vijion  the  stretch. 

Atrophy, — Quite  early  in  the  disease  the  entire  extremity,  including  the 

mns^-les  and  bone,  undergo  a  partial  atrophy.     The  diminished  circnmferenee 

of  tlie  Hiub  as  compared  with  the  sound  side  is  readily  deuionstrated  with  a  tape 

measure.     After  the  <lisease  has  t^xisted  for  some  time  the  atrophy  of  the  lione 

fis  demonstrable  by  the  X-rays. 

FAttttnif'ss, — The   lameness   of   hiji- joint   disease    is   exhibited    chiefly   as   a 

lagging  of  the  aflTected  limb.     As  tiiuc  goes  on  and  the  disease  progresses  tlie 

limp  l>eeonies  mncb  more  marked  and  is  then  due  to  the  added  flexitm,  abduction, 

Lor  adduction  of  the  tliigh  tipon  the  jielvis,  together  wdth  inversion  or  eversion. 

1  SivelUntj. — The  swelling  in  the  early  stages  of  hip-joint  disease  is  not  a 

prominent  sign.     It  may  sometimes  be  detected  by  [palpation  of  the  gi'oin.     In 

the  later  stages  the  presence  of  periarticular  swelling,  or  of  abscesSj  will  cause 

a  more  or  K^ss  marked  prondnence  over  some  portion  of  the  hip.     If  a  tuberculous 

periostitis  or  an  abscess  exists  nfx^n  the  inner  wall  of  the  pcdvis,  it  may  be 

palpable  per  rectum. 

iSffi(>r/rH/«f/.— Shortening  of  the  extremity  in  hip-joint  disease  nniy  dejiend 
n|x>n  interference  with  the  growth  of  the  femnr  through  nudtuilrltion  and 
disnse,  or  may  be  due  to  actual  destrnction  of  the  bones  entering  into  the  joint. 
If  the  biMid  aur]  neck  of  the  femur  are  destroyed  the  bone  will  move  upward 
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presence  of  what  ih  knnwn  as  "  iipparent  sliorteuin^/'  due  to  tlie  iiuilposi 
of  tlic  afTerted  liinh  in  respect  to  tire  pel  vis.  Tlie  innl  posit  ion  mav  lie  ei 
addueiion  or  ahdiidioji.  In  order  tluit  the  lind)  mav  k*  hrought  parallel  ' 
its  fellow  the  pelvis  must  l>e  tilted  on  an  anterf>- poster! or  axis.  If  the  lilt 
adductpd  tliat  side  of  the  pelvis  inimt  he  raised  in  order  to  prodnee  paralk 
of  the  extremities.      Tliere  results  an  ap[iareiit  shortening  tipon  tlie  diseased 
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If,  on  the  other  hand,  the  diseased  limb  is  abducted,  that  side  of  the  pelvis  must 
bp  kwcrcd  while  the  otlier  is  elevated,  thus  producing  an  apparent  lengthening 
of  the  diseased  extremity. 

The  real  or  bony  shortening  is  measured  from  tlic  anterior  superior  spine 
of  the  ilium  to  the  inner  malleolus,  the  two  limbs  being  placed  symmetrically 
in  respect  to  the  pelvis.  The  apparent  shortening  or  lengthening,  as  the  case 
may  be,  is  determined  by  placing  the  limbs  parallel  and  measuring  from  either 
udkohis  to  the  umbilicus. 

The  degree  of  flexion  in  whicli  the  limb  is  habitually  held  by  muscular 
<pasm  in  respect  to  the  pelvis,  and  the  limitation  of  extension,  are  roughly 
uieasnred,  first,  by  observing  that  the  limb  is  held  in  a  ])()sition  of  flexion,  and 
further,  by  placing  one  hand  imder  the  lumbar  s])ine  while  with  the  other  the 
limb  of  the  affected  side  is  brought  down  in  extension  until  the  ham  touches 
tbe  table.  The  fixation  of  the  joint  in  flexion  and  roughly  the  degree  thereof, 
luay be  estimated  by  the  distance  to  which  the  lumbar  spine  rises  from  the  hand; 
the  amount  of  lordosis,  in  other  words.  This  will  vary  with  the  duration  of 
the  disease  and  the  want  of,  or,  on  the  other  hand,  the  efficiency  of  the  treatment. 
In  advanced  cases,  if  untreated,  the  feuiiir  is  uiarkedly  flexed  upon  the  pelvis 
and  niay  be  anlgrlosed  in  this  position  so  tliat  the  lordosis,  even  when  the  patient 
stands  erecty  ia  extreme. 

The  presence  of  a  cold  abscess  or  of  a  tuberculous  sinus  in  the  vicinity  of 
tl»e  hip-joint  is  readily  recognized  by  their  typical  characters. 

The  general  condition  of  these  children  if  not  properly  treated  grows  steadily 
vorse.  They  deteriorate  in  general  health  and  liecome  anemic.  A  moderate 
li^  of  temperature  is  commonly  observed  in  the  evening.  If  abscesses  form 
and  are  allowed  to  rupture,  or  are  incised,  and  are  not  proix?rly  cared  for 
^'"•reafter,  the  patient  may  develop  chronic  sepsis  from  mixed  infection,  with 
aniyloid  deg^ieration  of  the  liver,  kidneys,  and  spleen. 

SonUe  Hip-joint  Disease. — Double  hip-joint  disease  is  occasionally  observed, 
f^  joint  is  usually  affected  before  the  other. 

The  IMagnosia  erf  Tuberculous  Disease  of  the  Hip-joint. — In  examining  chil- 
'iMifor  hip  disease  the  patient  shonld  be  ])lace(l  naked  upon  tlie  back,  on  a  firm, 
''lufjoth  surface,  preferably  a  table.     Th(»  cardinal  signs  of  the  disease  are 
iiins(;nlar  spasm,  atrophy,  swelling,  and  shortening,  with  obliteration  of  the 
?ltiteal  furrow  on  the  affected  side.    In  addition  there  are  the  symptoms  of  pain 
«tid  in  srmie  cases  the  presence  of  tnlH^rculous  abscesses.     In  the  differential 
diagnosis  between  hip-joint  disease  and  coxa  vara  the  X-rays  an*  of  great  value, 
^lic  range  of  motion  at  the  hii>-joint  is  determined  by  gras])ing  the  leg  l)elow 
the  knee  with  one  hand,  while  the  other  is  ])laced  upon  the  ])elvis.     The  range  of 
Wion  in  the  normal  limb  should  l>e  tested  first,  flexion,  extension,  abduction, 
idduction,  and  rotation.    In  manipulating  the  diseased  limb  the  greatest  gentle- 
ness should  l)e  used  not  only  that  the  patient  may  not  suffer  unnecessary  pain, 
but  alsf»  that  the  amount  of  reflex  muscular  spasm  may  l)e  accurately  appre- 
ciated.    It  is  possible  by  violent  manipulations  to  underestimate  the  degree  of 
28 
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spasm,  and,  moreover,  much  harm  may  be  done  to  the  diseased  joint     Upo:^^^ 
the  diseased  side  the  limb  is  slowly  and  gently  flexed.     At  a  certain  point  tl^^e 
pelvis  will  be  felt  to  move  with  the  thigh;  thus  the  degree  of  muscular  spas^^^-^ 
in  flexion  is  discovered.     The  Thomas  method  of  estimating  the  flexion  d^^g^Q- 
formity  of  the  limb  is  useful  and  is  thus  carried  out.     The  leg  and  thigh  of  t^^he 
sound  side  are  flexed  until  the  knee  touches  the  chest.    If  the  opposite  hip-joi_^Ent 


is  healthy  the  ham  of  that  side  will  remain  in  contact  with  the  table, 
however,  the  limb  is  fixed  in  abnormal  flexion  the  ham  will  be  raised  from 
table. 

The  following  method  of  detecting  the  amoimt  of  flexion  deformity  prei 
is  quoted  from  Lovett  and  Nichols,  Keen's  "  Surgery,"  Vol.  II,  page  322 : 
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The  patient  lies  upon  a  table  flat  on  his  back  and  the  surgeon  flexes  the 
eased  leg,  raising  it  by  the  foot  until  the  lumbar  vertebrae  touch  the  table,  shoM 
that  the  pelvis  is  in  the  correct  position.     The  leg  is  then  held  at  that  angle, 
knee  being  extended,  while  the  surgeon  measures  off  two  feet  on  the  outside  of 
leg  with  a  tape  nu^asure,  one  end  of  which  is  held  on  the  table  (so  that  the  "^ 
measure  follows  the  line  of  the  leg)   (a  h) ;  from  this  point  on  the  leg  (6),  wll 
the  measurement  of  two  feet  ends,  one  measures  perpendicularly  to  the  table  (i^     c) 
and  the  niiml)er  of  inches  in  the  line  {he)  can  be  read  as  degrees  of  flexion  of      the 
thigh  by  consulting  Ta]>le  II.     For  instance,  if  the  distance  between  the  poin^*::  on 
the  leg  and  tlie  table  is  twelve  and  a  half  inches,  it  represents  31°  of  flexion  defc:^™- 
ity  of  the  tliigh. 

If  the  leg  is  so  short  that  it  is  impracticable  to  measure  off  twenty-four  inoJes, 
one  can  measure  twelve  inches ;  ascertain  from  here  the  distance  to  the  surface  on 
which  the  patient  is  lying  in  a  perpendicular  line  in  the  same  way,  then  doubJin^ 
this  distance  and  looking  at  the  table  as  before,  the  amount  of  flexion  is  foimd 


The  method  of  making  measurements  for  the  detection  of  shortening  hiLve 
already  been  described,  and  the  atrophy  is  readily  determined  by  measuring 
the  different  portions  of  the  two  limbs  with  a  tape. 

The  method  of  determining  the  presence  of  abduction  and  adduction  is  hy 
inspection,  since  when  the  patient  is  placed  upon  the  table  with  his  leg:^ 
parallel,  it  is  easy  to  see  that  one  of  the  anterior  iliac  spines  is  above  its  nonii»  ^ 
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level,  while  the  other  is  displaced.     The  amount  of  abduction  or  adduction  is 
estimated  in  the  following  way.     It  is  the  method  of  Dr.  K.  W.  Lovett :  ^ 

The  patient  lying  upon  his  back  with  the  body  as  straight  as  may  be,  the 
measurements  are  taken  for  the  amount  of  real  and  of  apparent  shortening  and  the 
results  compared.    The  distance  between  the  anterior  iliac  spines  is  then  measured. 

Turning  now  to  the  table,  if  the  line  which  represents  the  amount  of  difference 
in  inches  between  the  real  and  apparent  shortening  is  followed  until  it  intersects 
the  line  which  represents  the  pelvic  breadth,  the  angle  of  deformity  will  be  found 
in  degrees  where  they  meet.  If  the  apparent  shortening  is  greater  than  the  real 
shortening,  the  diseased  leg  is  adducted;  if  less  than  the  real  shortening,  it  is 
ibducted.* 
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In  examining  a  patient  for  hip-joint  disease,  the  functions  of  other  joints 
should  be  studied,  notably  those  of  the  spine.  The  child  should  be  made  to 
stoop  forward,  laterally,  to  lie  down  and  to  get  up  again  and  to  walk,  in  order 
that  limitation  of  motion  in  the  spine  or  other  joints  may  be  discovered,  if 
present.  In  the  early  stages  of  hip  disease  in  a  large  proportion  of  the  cases 
the  thigh  is  flexed,  abducted,  and  everted.  This  position  will  produce  apparent 
lengthening  on  the  affected  side.  It  may  be  persistent,  though  it  usually  gives 
j)laee  as  the  disease  progresses  to  flexion  with  adduction  and  eversion,  or  inver- 
sion irith  apparent  shortening.  Such  adduction  may  appear  very  early  in  the 
disease,  so  that  when  brought  to  the  surgeon  the  patient's  limb  is  often  found 
in  this  position. 

'  R.  W.  Lovett,  The  Boston  Medical  and  Surgical  Journal,  March  8,  1888. 
*  Nichols,  **  Keen's  Surgery,"  vol.  ii,  p.  323. 
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The  Blood. — In  tulx^rculosis  of  the  liip  the  blood,  as  a  rule,  shows  nothing 
characteristic.  The  red  cells  and  hemoglobin  may  be  quite  normal,  or,  on  the 
other  hand,  diminished.  Leucocytosis  is  absent  unless  an  abscess  ruptures  or 
is  incised  with  secondary  pyogenic  infection. 

The  X-rays  in  Hip-joint  Disease. — In  every  case  of  hip-joint  disease 
X-ray  pictures  of  both  hips  should  be  taken  if  possible,  and  both  hips  should 
be  taken  upon  the  same  plate.  Several  pathological  conditions  may  thus  be 
eliminated.  Coxa  vara  from  any  cause,  separation  of  the  epiphysis,  fracture 
of  the  mxik  of  the  femur,  congenital  dislocaticm  of  the  hip,  and  in  elderly  per- 
sons the  diagnosis  of  arthritis  deformans  when  well  develoi)ed,  is  readily  made 
by  a  good  X-ray  i)icture.  All  these  conditions  can  usually  be  demonstrated 
by  the  X-rays.  In  the  early  stages  of  tuberculosis  of  the  hip  the  X-rays  may, 
or  may  not,  show  anything  distinctive.  If  a  considerable  focus  of  softening 
exists  in  the  head  or  neck  containing  a  sequestrum,  it  will  show  upon  the 
plate.  In  other  cases  the  shadow  of  the  head  or  neck  will  appear  less  dense 
near  the  epii)hyseal  line,  and  the  distinction  between  the  cortex  and  cancellous 
tissue  will  l)e  sharper  as  compared  with  the  healthy  side.  After  the  femur 
has  become  smaller  than  its  fellow  from  atrophy  or  delayed  growth,  the  differ- 
ence in  size  and  density  of  the  two  bones  is  readily  apparent.  Bone  destruc- 
tion of  the  head  and  neck,  or  acetabulum,  as  well  as  dislocation,  is  readily 
demonstrated  in  advanced  cases. 

Differential  Diagnosis. — A  number  of  conditions  may  simulate  tuberculosis 
of  the  hip.    Many  of  them  may  be  eliminated  by  the  X-rays  as  just  stated. 

Acute  Synoviiis. — Acute  synovitis  of  the  hip  from  any  cause  may  present 
all  the  signs  and  symptoms  of  early  tuberculosis.  In  the  simple  noninfectious 
forms,  or  in  cases  of  mild  infection,  the  progress  of  the  case  toward  recovery 
under  rest  and  other  simple  measures  will  eliminate  tuberculosis.  In  those  of 
an  infectious  character,  notably  when  due  to  pyogenic  microl)es,  and  especially 
when  swondary  to  osteomyelitis  of  the  femur,  the  acute  course,  constitutional 
symptoms,  leucocytosis,  fever,  etc.,  together  with  the  signs  of  acute  inflam- 
mation— namely,  swelling  of  the  hip,  tenderness,  acute  pain,  etc. — will  usually 
enable  the  surgeon  to  recognize  the  probable  character  of  the  process.  Aspira- 
tion of  tlie  joint,  and  microscopic  and  bacteriological  examination  of  the  exu- 
date, are  often  valuable  measures  in  establishing  the  exact  character  of  the 
infecticm.     Gonorrhea  should  always  be  thought  of  and  excluded. 

Lumbar  Pott's  Disease. — Flexion  fixation  of  the  hip  is  common  when  a 
psoas  abscess  foruis.  TTsually  extension  is  the  only  motion  limited,  rarely  all 
the  motions  of  the  hip  may  be  restricted.  Fixation  of  the  lumbar  spine  is 
readily  detected  by  suitable  methods  of  examination.  (See  Spine.)  The  X-ray 
of  the  hip  w^ill  be  negative,  but  will  often  demonstrate  disease  of  the  bodies 
of  the  lumbar  vertebne. 

Hysterical  Joint  Affections. — The  differentiation  from  hip-joint  disease 
w^hen  an  injury  has  preceded  will  depend  in  these  cases  upon  the  incomplete 
and  irregular  symptom-complex.    There  will  be  exaggeration  of  pain  and  limp. 
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while  the  physical  signs  do  not  correspond  with  hip-joint  disease.  The  pres- 
ence of  hysterica]  stigmata,  etc.,  greatly  aid  in  the  diagnosis.  (See  Traumatic 
Hysteria.) 

Arthritis  Deformans. — Chronic  deforming  arthritis  is  a  rare  affection 
among  children  as  a  monarticular  lesion.  (See  Still's  Disease.)  The  condition 
may,  however,  develop  in  neglected  cases  of  coxa  vara,  notably  those  which  are 
due  to  fracture  of  the  neck  of  the  femur.  Tuberculosis  of  the  hip  is  rare  dur- 
ing that  period  of  life  when  arthritis  deformans  is  most  common.  The  X-rays 
are  a  useful  aid  in  the  diagnosis.     (See  also  Arthritis  Deformans.) 

Coxa  Vara. — Coxa  vara  from  whatever  cause  is  often  mistaken  for  hip- 
joint  disease.  The  X-rays  will  usually  give  definite  information.  The  char- 
acteristic signs  of  coxa  vara  are  elevation  of  the  trochanter  above  Nelaton's 
line,  not  present  in  the  early  stages  of  hip  disease,  but  only  developed  in 
advanced  cases,  and  limitation  of  motion  in  abduction;  eversion  is  commonly 
present.     ( See  also  C/Oxa  Vara. ) 

Congenital  Dislocation  of  the  Hip. — In  congenital  dislocation  of  the  hip 
all  the  movements  of  the  joint  are  free  exce})t  abduction,  which  may  be  more 
or  less  limited.  Passive  movements  except  in  this  one  direction  are  also  pain- 
less. The  trochanter  is  notably  elevated  above  Nekton's  line.  The  head  of 
the  bone  can  usually  be  readily  palpated  upon  the  ilium  and  the  bone  rolls 
freely  under  the  hand.  The  axis  of  rotation  is  in  the  direction  of  the  shaft 
of  the  femur.     The  history  and  the  X-rays  are  positive  aids  in  diagnosis. 

Tabetic  and  paralytic  affections  of  the  hip  usually  have  a  definite  history. 
Tabetic  joints  are  rare  during  the  period  when  tuberculosis  is  common.  The 
paralytic  affections  usually  follow  an  attack  of  poliomyelitis  in  children,  and 
give  definite  signs  and  symptoms  quite  different  from  tuberculosis.  (See 
Paralytic  Dislocation  of  the  Hip.) 

Malignant  New  Growths  of  the  Hip. — Both  sarcoma  and  carcinoma  may 
be  mistaken  for  tuberculous  coxitis.  Such  tumors  are  apt  to  occur  in  later 
years.  If  a  primary  growth  exists  elsewhere,  or  there  be  a  history  of  its 
removal,  the  diagnosis  will  be  simple.  It  is  to  be  borne  in  mind  that  women 
sometimes  conceal  the  presence  of  a  cancer  of  the  breast  until  a  late  period 
of  the  disease,  and  that  the  condition  may  be  discovered  only  upon  the  occur- 
rence of  a  spontaneous  fracture,  or  of  a  tumor,  which  may  occasionally  arise 
in  the  vicinity  of  the  hip-joint.  If  sarcoma  is  primary  in  the  hip,  or  a  primary 
carcinoma  in  some  other  part  is  not  discovered,  diagnostic  errors  may  occur. 
The  new  growth  will,  however,  rapidly  increase  in  size  and  assume  characters 
^hich  are  unmistakable,  as  elsewhere  described.  A  spontaneous  dislocation  or 
fracture  will  occur,  there  will  be  a  massive  swelling  of  the  hip,  or,  if  the  tumor 
he  central,  there  will  be  dilatation  of  the  bone,  and  ])erhaps  parchmentlike 
crackling  upon  palpation.  The  subcutaneous  veins  of  the  hip  will  be  dilated, 
Jireas  of  softening  will  develop,  hemorrhages  into  the  substance  of  the  tumor, 
etc.  In  the  early  stages  the  limitation  of  motion  and  position  maintained  may 
Annlate  coxitis  exactly.     The  X-ray  may  show  bony  destruction  or  dilatation 
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quite  different  from  coxitis.     An  exploratory  incision  will,  as  a  last  resocr— 
establish  the  diagnosis. 

ARTHRITIS  DEFORMANS  OF  THE  HIP 

Arthritis  deformans  of  the  hip,  sometimes  known  as  malum  coxa?  senit 
osteo-arthritis  of  the  hip-joint,  the  formative  type  of  chronic  arthritis  of  the  1ii  m^ 
The  lesions  of  this  disease  are  sufficiently  described  in  Chapter  VIII  of  t\-~  -^ 
volume.     Here  may  be  added  that  this  type  of  chronic  arthritis  is  freque^^ 
both  as  a  solitary  lesion  affecting  the  hip,  and  also  associated  with  chrorz^cr 
arthritis  of  other  joints.     The  head  of  the  bone  may  be  changed  in  shape  or       — 
eroded  as  to  be  nearly  or  quite  destroyed.     Coxa  vara  may  develop  as  a  p^^ 
of  the  lesion  from  the  change  in  the  angle  between  the  shaft  and  the  ne^^= 
The  neck  may  undergo  absorption.    The  head  may  be  widened  and  flattened  ii  ^   i 
sit  closely  upon  the  shaft.     There  is  often  a  large  production  of  new  bone 
and  around  the  acetabulum,  so  that  its  shape  is  changed  and  its  cavity  neam^r, 
or  quite  obliterated.     As  the  result  of  pressure,  absorption  of  the  upper  portal  oi 
of  the  rim  of  the  acetabulum  may  occur,  so  that  the  head  gradually  trav-^c?^ 
upward,  forming  a  new  articular  bearing  upon  the  ilium,   another  type    of 
"  wandering   acetabulum."     In  most  of   the  cases,   though,   the   femur   SLvd 
acetabulum  are  changed  in  size  and  form  and  their  relations  cease  to  be  normal; 
nevertheless,   the  bones  preserve  some  semblance  of  an  articulation   and  fit 
together,  more  or  less  imperfectly,  so  that  the  functions  of  the  joint,  though 
modified  and  restricted,  are  still  to  some  extent  preserved.     In  time,  however, 
there  is  a  gradual  increase  of  stiffness  and  limitation  of  motion  in  the  joint  in 
all  directions;  only  rarely,  however,  does  complete  ankylosis,  fibrous  or  bony, 
occur. 

The  disease  is  more  common  in  men  than  in  women,  and  occurs  usually 
after  the  fortieth  year  of  life.  In  the  majority  of  instances  it  is  developed 
spontaneously.  The  patients  are  frequently  robust,  and  appear  to  be  other- 
wise in  good  health.  The  disease  appears  to  bear  no  relation  to  gout  nor  to 
ordinary  acute  polyarticular  rheumatism.  The  onset  is  usually  insidious, 
though  in  some  cases  it  begins  acutely  and  may  resemble  an  attack  of  acute 
rheumatism.  In  the  latter  group  the  acute  symptoms  subside  and  the  course 
of  the  disease  becomes  chronic,  sometimes  with  remissions  and  exacerbations 
of  the  symptoms.  In  the  typical  cases,  however,  the  course  is  slowly  and 
steadily  progressive  from  the  start.  The  first  symptoms  noticed  are  a  sense 
of  fatigue  and  weakness  in  the  limb,  soon  accompanied  by  pain  referred  usu- 
ally to  the  course  of  the  sciatic  nerve.  The  pain  and  stiffness  are  most  marked 
when  the  patient  arises  in  the  morning,  and  are  also  observed  after  he  has  been 
sitting  quietly  for  some  time  and  rises  to  a  standing  posture.  After  the  patient 
has  moved  about  and  used  his  limb  for  a  time  the  symptoms  diminish  or  even 
disappear.  As  time  goes  on  the  pain  and  stiffness  of  the  hip  grow  slowly 
worse,  so  that  the  patient  limps  and  spares  the  limb  as  much  as  possible. 
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W     Graduallj  marked  limitation  of  motion  develops,  so  that  upon  making  a  sudden 

m     and  extensive  movement  of  the  limb  severe  sharp  pain  is  felt. 

f  IThile  in  young  persons  arthritis  deformans  runs  a  fairly  rapid  course, 

So  that  very  marked  gross  pathological  changes  may  occur  at  the  end  of  a 
vear  or  two,  in  the  elderly  the  disease  progresses  slowly,  so  that  it  may  be 
many  years  before  gross  pathological  changes  occur  in  the  joint  structures, 
:»iecogiiizable  on  inspection  and  palpation.  In  w^ell-developed  cases  the  entire 
Timb  undergoes  a  progressive  muscular  atropliy,  largely  from  want  of  use, 
wiich  is  visible  upon  inspection  and  demonstrable  upon  measurement.  The 
trochanter  rises  above  Nelaton's  line,  and  the  spine  of  the  ilium  on  the  affected 
side  is  higher  than  upon  the  other.  That  is  to  say,  tlie  diseased  limb  is  ad- 
ducted.  It  is  at  the  same  time  everted.  There  is  apparent,  as  well  as  real, 
shortening.  When  viewed  from  in  front  or  behind  the  affected  hip  appears 
more  prominent  than  its  fellow.  On  palpation,  bony  thickening  of  the  tro- 
chanter is  felt.  In  the  outer  half  of  Scarpa's  triangle  in  front,  a  bony  resist- 
ance of  variable  size  and  shape  can  usually  be  appreciated  upon  palpation. 
Upon  testing  the  mobility  of  the  joint  the  normal  excursions  are  usually  limited 
in  all  directions.  This  will  be  especially  true  of  abduction,  though  rotation 
in  either  direction  is  also  restricted  and  painful.  The  motions  of  the  joint 
are  not  smooth.     Creaking  and  even  bony  grating  are  usually  felt  and  heard 

I  as  the  eroded  and  roughened  bones  move  one  upon  the  other.  Such  signs  and 
sensations  may  be  appreciated  by  the  patient  liimself  during  tlie  use  of  the 
limb.  The  X-rays  will  demonstrate  the  bony  deformities  and  displacements 
clearly. 

As  time  goes  on  the  pain  and  diminution  of  function  increase,  there  is 
spontaneous  pain  in  the  hip,  knee,  and  thigh  which  may  be  so  severe  as  to 
interfere  with  sleep.  The  use  of  a  crutch  becomes  necessary  for  locomotion. 
At  a  later  period  the  limb  may  become  entirely  useless  from  atrophy  and 
shortening,  so  that  if  the  patient  gets  about  at  all  it  must  be  with  a  pair  of 
crutches.  In  some  cases  the  pain  on  motion  is  so  severe  that  the  patient  may 
become  bedridden  or  confined  to  an  invalid  wheel  chair. 

Diagnosis. — Arthritis  deformans  of  the  hip  must  be  differentiated  from 
tuberculosis.  See  that  topic  in  Volume  I  and  in  the  preceding  paragraphs  of 
this  chapter.  In  its  early  stages  it  is  more  apt  to  be  confounded  with  sciatica 
than  with  any  other  disease,  since,  as  mentioned,  the  pain  is  often  referred  to 
the  course  of  the  sciatic  nerve  rather  than  to  the  hip  itself.  In  sciatica  all  the 
movements  of  the  hip-joint  are  free  except  flexion  when  the  knee-joint  is 
extended.  This  movement  puts  the  sciatic  nerve  upon  the  stretch  and  is,  there- 
f<^re,  painful.  In  arthritis  deformans  there  is  early  171  the  disease  a  distinct 
lirnifation  of  abduction.  This  is  easily  recognizal)le  by  having  the  patient 
remove  his  clothing  and  asking  him  to  straddle  widely.  It  will  then  be  seen 
that  abduction  is  distinctly  limited  upon  the  affected  side,  and  that  in  sepa- 
rating his  legs  the  motion  takes  place  largely  at  the  healthy  hip-joint. 

From  other  conditions,  the  age  of  the  patient,  the  spontaneous  occurrence. 
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the  X-rays,  the  very  clironic  course,  the  ahscnce  of  fever  and  of  the  signs  of 
acute  inflammation  and  suppuration — all  serve  to  give  the  disease  a  fairly 
definite  character.  Tumors  of  the  spine  and  tumors  of  the  cord  must  be  elimi- 
nated by  a  consideration  of  the  data  given  under  these  topics.  Tabes  and 
syringomyelia  are  to  be  excluded  by  a  careful  consideration  of  the  history  and 
of  the  absence  of  the  characteristic  signs  and  symptoms  of  these  conditions. 

Prognosis. — Cure  does  not  occur  in  chronic  arthritis  deformans,  the  tend- 
ency of  the  disease  being  toward  slow  but  sometimes  intermittent  progression. 
By  suitable  medication,  bathing,  baking,  and  the  use  of  a  protecting  and  sup- 
porting apparatus,  the  progress  of  the  disease  may  be  delayed  and  the  patient 
made  more  comfortable. 

COXA  VARA 

By  the  name  coxa  vara  we  dcsigiuite  a  condition  in  which,  from  one  cause 
or  another,  the  angle  l)etween  the  neck  and  the  shaft  of  the  femur  is  changed, 
so  that  instead  of  being  from  120°  to  140°  roughly,  as  is  normal,  it  is  dimin- 
ished to  a  right  angle,  or  even  less,  and  as  a  consequence  there  are  produced 
more  or  less  marked  disturbances  of  function  in  the  hip-joint,  limitation  of 
motion,  pain,  and  other  symptoms.  The  condition  may  arise  in  a  number  of 
ways,  from  injury,  from  rachitis,  and  in  the  course  of  a  number  of  diseases 
of  the  hij^joint,  tuberculosis,  arthritis  deformans,  osteomyelitis  of  the  femur, 
etc.  In  the  conditions  associated  with  destructive  diseases  of  the  hip-joint, 
such  as  tuberculosis,  osteomyelitis,  and  arthritis  deformans,  the  mere  presence 
of  coxa  vara  forms  only  an  unimportant  part  of  the  lesion,  and  as  such  may 
give  rise  to  symptoms  which  are  completely  overshadowed  by  the  more  serious 
manifestations  of  the  destructive  disease.  As  a  pathological  entity  the  trau- 
matic cases  are  much  the  most  important.  The  rachitic  cases  also  are  of 
interest. 

Symptoms. — The  patient  complains  of  a  sense  of  weakness  in  the  hip-joint, 
develops  a  limp,  and  finds  that  after  exercise  or  fatigue  the  joint  becomes  dis- 
tinctly painful  and  irritated.  Owing  to  the  changed  relations  of  the  nec»k  and 
shaft,  the  trochanter  rises  above  Nolaton's  line,  the  limb  is  adducted  and  ab- 
duction is  distinctly  limited,  but  the  patients  are  not  conscious  of  the  true  con- 
dition; they  merely  have  a  feeling  as  though  one  leg  were  shorter  than  the 
other.  There  is  a  compensatory  lateral  curvatu-rc  of  the  spine.  Upon  exam- 
ining the  patient,  as  described  under  Fracture  of  the  Neck  of  the  Femur  and 
Tuberculosis  of  the  Ilip-joint,  it  will  be  observed  that  the  trochanter  rises 
above  Xelaton's  line,  that  both  apparent  and  measured  shortening  are  present, 
that  the  limb  is  adducted,  that  abduction  is  distinctly  limited  and  painful.  If 
the  joint  is  in  a  condition  of  acute  irritation  all  motions  may  be  restricted,  an<l 
the  only  certain  means  of  differentiation  bc^tween  coxa  vara  and  tuberculosis 
of  the  hip-joint  in  these  cases  will  be  by  means  of  the  X-rays,  or  by  rest  of  the 
joint  and  time.  In  addition  to  upward  displaceuient,  the  trochanter  is  found 
displaced  a  little  backward.     There  is  slight  outward  rotation  of  the  limb. 
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Owing  to  the  cliaiipi'd  inecliaTiirnl  roktinnH,  if  the  leg  is  iiold  cvorlfJ  aiifl  tlie 
atfeinpt  is  made  further  to  Hex  the  Ijip,  the  iiiution  will  occur  rather  in  the 
direction  of  abduction  than  of  flexion*  Tu  cases  due  to  rachitis  and  to  con- 
genital or  acquired  soften iiifr  of  tlie  l>one9,  coxa  vara  is  frrqufnth/  InfnferaL 
In  these  there  will  he  no  difference  in  the  length  of  the  limbs;  there  will,  how- 
ever, be  marked  adduction,  which  may  lie  so  extensive  that  the  patient 
can  only  walk  cross-legged.     The  trocliaiiters  will  appear  unduly  prominent. 


Kia.   191* — UoriiLK  Ccjxa  Vara  in  a  Vot'Na  Man.     Rncliitir,     A -ray  hy  the  author. 

In  tlie  Idlateral  cases  scoliosis  will  be  absent.  In  the  tratimaiic  cases  in  chil- 
dren there  will  be  a  history  of  an  injury  to  the  hip;  the  actual  lesion  will  be  a 
separation  of  the  epipliysis  or  a  fracture  of  the  neck.  The  child  will  suffer 
from  pain  and  more  or  less  marked  disability  in  the  hip-joint,  and,  according 
to  the  extent  of  the  fracture  and  the  degree  of  displaceuient^  the  symptoms 
and  signs  of  coxa  viira  uiav  come  on  at  onee,  or  he  delayed  for  mouths,  or  ev(*n 
a  year  or  umre.  Sebloui,  however,  do  these  children  completely  regain  tlie 
perfet*t  fnnetiuual  use  of  tlie  hi]i.  Some  pain  and  stiffue^^s  remains  behind 
which  gradually  grows  worse  as  time  goes  on.  In  a  good  many  cases,  notahly 
those  in  which  the  hip-joint  is  distinctly  irritated  by  use,  the  diflferential  diag- 
nodis  from  tuberculosis  can  be  made  only  by  means  of  the  X-rays,     It  may  be 


426  DISEASES   OF   THE  HIP 

observed,  however,  that  the  distinctive  signs  of  coxa  vara  are  elevation  of  the 
trochanter  and  limitation  of  abduction,  whereas  in  tuberculosis,  elevation  of 
the  trochanter  is  not  observed  until  the  disease  is  far  advanced  and,  as 
elsewhere  stated,  all  motions  are  restricted.  Coxa  vara  must  also  be  distin- 
guished from  congenital  dislocation  of  the  hip.  In  both  these  conditions  the 
trochanter  is  al)ove  Nelaton's  line,  and  in  both  abduction  is  limited.  In  both, 
also,  from  overuse  of  the  joint,  all  motions  may  be  painful  and  restricted.  The 
examination  of  congenital  dislocation  will  show  the  head  upon  the  dorsum  of 
the  ilium,  as  a  rule,  with  the  characteristic  mobility  of  the  femur  around  its 
own  long  axis.  In  coxa  vara  the  head  of  the  bone  is  in  the  acetabulum;  in 
congenital  dislocation  it  is  not. 

Prognosis. — Coxa  vara  does  not  get  well  spontaneously. 

Treatment. — In  the  early  traumatic  cases  strong  abduction  of  the  limb 
imdcr  an  anesthetic  may  more  or  less  completely  restore  the  neck  and  shaft 
to  their  normal  relations.  In  cases  of  separation  of  the  epiphysis,  if  the  change 
in  the  angle  of  the  neck  and  shaft  is  not  too  marked.  Whitman's  operation, 
as  described  imdcr  Fractures  of  the  Neck  of  the  Femur  in  Children,  may  be 
used  with  advantage.  In  other  cases  the  best  operation  is  a  subtrochanteric 
osteotomy,  either  cimeiform  or  linear,  with  correction  of  the  deformity  by 
putting  up  the  entire  limb  and  pelvis  in  a  position  of  abduction  and  internal 
rotation.  Such  a  dressing  must  be  worn  for  at  least  two  months,  after  which 
a  suitable  supporting  splint  must  be  applied  and  worn  for  a  number  of  months 
longer.  In  choosing  the  time  for  operation  it  is  best  to  wait  until  all  active 
irritation  of  the  joint  has  subsided,  as  the  result  of  rest. 

THE  DISEASES  OF  THE  BURSiE   OF  THE  HIP 

A  large  number  of  synovial  bursiv  are  found  in  the  vicinity  of  the  hip- 
joint.  From  fourteen  to  twenty-one  have  been  described  by  various  writers. 
Two  of  them  are,  however,  much  more  important  from  a  surgical  point  of 
view  than  the  others,  and  esjx^cial  attention  will  be  given  here  only  to  these 
two.  The  most  important  bursa  is  the  so-called  bursa  iliaca.  This  bursa  is 
of  considerable  size.  In  the  adult  it  may  be  two  inches  long  and  an  inch  and 
a  half  wide.  It  lies  beneath  the  ilio-psoas  muscle  between  it  and  the  pubis,  and 
is  situated  below  and  a  little  to  the  outer  side  of  the  pectineal  eminence.  As 
elsewhere  stated,  this  bursa  is  in  close  contact  with  the  capsule  of  the  hip-joint 
and  is  not  far  removed  from  the  anterior  crural  nerve. 

In  about  ten  p<^r  cent  of  the  cases  in  adults  the  bursa  communicates  with  the 
hip-joint.  In  infectious  processes  of  the  bursa  the  hip-joint  may  be  secondarily 
involved.  The  bursa  itself  may  become  infected  by  the  extension  of  a  sup- 
purative or  other  infectious  process  from  above,  along  the  course  of  the  psoas 
iliac  muscle,  and  then  secondarily  involve  the  hip-joint. 

The  other  important  bursa  is  the  so-called  gluteal  bursa,  or  bursa  beneath 
the  tendon  of  the  gluteus  maximus.     The  bursa  lies  between  the  gluteus  maxi- 
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Ills  aii(i  tlie  giTJit  tr*K:*liiiuf('r,  wlicro  the  tendon  of  the  muscle  passes  across 
tlie  surface  of  tin*  Ijuul*.  It  i.s  a  bursa  of  considerable  size,  and  wlien  Inflamed 
nmy  iH-rornc  very  large  indeed. 

Otljer  biirsie  of  less  iiiijHtrtance  are  a  siibnitaneoiis  bnrsa  over  tbe  large 
trocliauter,  a  bursa  beneatb  tbe  tendon  of  tbe  gluteus  niedius^  separating  it  froiu 
tlie  up{M3r  portion  of  tbe  outer  surface  of  tbe  great  troclianter,  a  bursa  wliicb 
lies  upon  the  inner  surface  of  tlie  top  of  tbe  great  trtxdianter  between  it  and 
tbe  tendon  of  tbe  gluteus  niiniuius.  The  otber  bursie  are  of  less  consequence 
frnni  a  patlndogieul  point  of  view,  Tbere  is  sometimes  one  situated  between 
tbe  gluteus  luaxiiuus  and  the  tuberosity  of  tlie  ischium. 

Here,  as  in  otber  situations,  these  bursas  may  become  inflamed  as  the  result 
of  simple  traumo,  or  as  tbe  result  of  infection  with  |iyc*gi'nie  microljes,  eitljer 
brongbt  to  the  liursa  from  without  as  the  result  of  an  open  wound,  fir  in  the 
course  of  infectious  tli souses,  pyemia,  se]»iicemia,  the  exanthemataj  fyjiboid 
fever,  gonorrhea,  etc, ;  tbere  may  be  a  IcK-alizcil  hennitogenous  infection  of  one 
or  otber  of  these  burste,  which  may  be  of  any  possible  degree  of  intensity  from 
an  inflannuation  attended  by  a  serous  exudate  U*  an  inflammation  which  causes 
an  intense  septic  intiaunuation  of  the  bursa  itself  and  may  spread  into  tlie 
surroimding  tissues  with  disastrous  results.  The  inflammations  and  infc^^tions 
of  the  iliac  bursa  are,  as  already  indicated,  of  greater  consequence  by  reason 
of  its  proximity  to  the  bip-jr>int. 

In  a  considerable  projK>rtion  o{  tbe  eases  of  simple  inflammation  of  these 
bursa',  a  hygroma  of  tbe  bursa  is  produced  with  the  formation  of  a  tense,  elastic 
swelling,  of  smooth  surface  and  rounded,  nvoid  outline,  containiug  sr^rous  flui^h 
If  the  inflaimuation  is  the  result  of  a  contusion,  such  fluid  may  h.^  Itinod-staiued 
or  bloody.  Tbe  suix^rtieial  bursa  overlying  the  great  troclianter,  being  exposed 
to  nieebanieal  insults,  not  infre([tiently  be<*(uues  inflamed.  From  its  supertieial 
situation  and  the  presence  i»f  ordinary  signs  of  acute  or  ebrnuic  inflaiumatiou, 
the  diagnosis  is  usuaHy  quite  simple  or  may  be  made  easily  with  an  aspirating 
syringe  or  by  incisioi^,  if  sueli  seems  necessary. 

Inflammations  of  the  Iliac  Bursa. — Intlammations  of  the  iliac  bursa  are  char- 
aclerizcd  l)y  tlic  ijresem'e  td'  pain  and  swelling  in  the  upp*r  and  outer  part 
of  Scarpa's  triangle.  Tbe  tumor  formed  may  reaeb  a  very  considerable  size,  as 
large  as  a  man's  fist,  for  example.  According  to  the  character  of  tbe  infection, 
tbe  symptoms  will  vary  ns  in  inflammatory  imii  in  other  parts.  In  some  raises 
a  sort  of  double  sac  is  formed  lying  on  either  side  of  tbe  iliacua  tendon,  and  it 
may  l»e  |n>ssible  to  press  tbe  fluid  contained  in  tbe  bursa  froni  one  sac  to 
another  and  to  recognize  the  condition  from  this  sign.  If  the  inflammation  is 
noninfectious,  a  simple  hygroma  in  fact,  it  will  not  necessarily  be  tender  nor 
painful,  will  usually  fluctuate,  tlie  surface  will  l>e?  smooth  and  tbe  skin  lUfnable 
over  the  tumor.  In  some  of  the  eases,  if  the  imrsa  reaches  a  large  size,  it  may 
produce  symptoms  of  irritation  in  the  branches  of  tbe  anterior  crural  or  obtu- 
rator nerves,  pain  on  the  inner  surface  of  the  thigh  and  knee,  etc.  If  the 
bursa  is  large,  and  more  especially  if  it  becomes  acutely  inflamed,  tbe  patient 
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will  hold  the  thigh  in  a  position  which  may  strongly  suggest  hip-joint  diseaai 
The  limb  will  be  moderately  flexed  and  usually  abducted  and  rotated  out  ware 
in  rare  cases  flexed,  adducted,  and  rotated  inward.     The  disease  may  thus  ^ 
readily  mistaken  for  tuberculous  coxitis,  and  this  will  more  especially  be  tbi 
case  if  the  bursa  has  suppurated  and  has  left  a  sinus  behind.    The  most  impo^ 
tant  differential  point  between  an  iliac  bursitis  and  tuberculosis  of  the  hip  is 
that  in  the  former  condition  the  patient  may  often  walk  and  bear  weight  upon 
the  limb  without  discomfort,  whereas  in  tuberculosis  standing  and  walking 
cause  pain.     Another  important  point  to  bear  in  mind  is  that  in  bursitis  the 
relation  of  the  trochanter  to  Nelaton's  line  is  normal.     Moreover,  measure- 
ments properly  taken  will  show  no  difference  in  the  lengths  of  the  two  extremi- 
ties, and  thereby  we  are  able  at  once  to  eliminate  a  number  of  conditions  affect- 
ing the  hipjoint. 

Inflammation  of  the  Deep  Olnteal  Bursa. — Inflammations  of  the  deep  trochan- 
teric bursa  cause  a  swelling  of  the  outer  side  of  the  hip  over  and  above  the 
great  trochanter.  The  tumor  may  reach  a  considerable  size  and  spread  back- 
ward to  such  an  extent  as  wholly  or  partly  to  obliterate  the  gluteal  furrow. 
In  these  cases  also  the  limb  assumes  a  position  not  imlike  that  observed  in 
hip-joint  disease,  but  here  again  the  individual  is  able  to  stand  up  without  pain. 
Neither  does  crowding  the  lower  extremity  upward,  as  from  a  blow  upon  the 
heel,  cause  discomfort.  When  the  bursse  become  the  seat  of  suppuration  the 
course  of  the  condition  is  that  of  localized  suppuration  within  a  superficial 
cystlike  cavity,  or  if  the  bursa  is  perforated,  a  diffuse  suppurative  process,  or 
even  a  cellulitis  of  the  phlegmonous  or  gangrenous  type,  may  occur,  as  in  other 
situations.  (See  Diseases  of  Wounds,  Vol.  I.)  When  disease  of  the  iliac 
bursa  invades  the  hip-joint  the  symptoms  produced  will  vary  according  to  the 
character  of  the  infection,  whether  pyogenic  or  tuberculous,  as  elsewhere  de- 
scribed. 

The  treatment  of  these  conditions  is  incision  with  destruction  of  the 
lining  of  the  sac  with  pure  carbolic  acid,  or  in  the  more  superficially  placed 
bursa  excision  if  it  be  found  necessary.  In  the  iliac  bursa  one  should  be  very 
careful  about  injecting  irritating  or  caustic  fluids,  less  perchance  the  bursa  com- 
municate with  the  hip-joint.  The  treatment  of  the  various  forms  of  bursitis 
will  also  vary  to  some  extent  with  the  character  of  the  infection. 


DISEASES  OF  THE  LYMPH  NODES  OF  THE  GROIN 

The  lymph  nodes  of  the  groin  carry  the  lymph  from  the  entire  lower  ex- 
tremity, partly  from  the  external  genitals  and  from  the  perineum,  the  region 
of  the  anus,  gluteal  region,  and  lower  part  of  the  abdominal  wall. 

The  lymphatic  glands  of  the  lower  extremity  are  divided  into  a  superficial 
and  a  deep  set.  The  superficial  set  are  found  in  the  groin.  The  superficial 
inguinal  glands  lie  immediately  beneath  the  skin,  are  of  considerable  size  and 
number  from  eight  to  ten.     They  may  be  divided  into  two  groups,  the  fiist 
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lying  in  general  along  the  course  of  Poiipart's  liganient,  Thev  receive  tlio 
Ivmph  current  from  the  integument  iif  the  lower  portiuii  nf  the  ahduniiuiil 
wall,  the  scrotimi,  the  penis,  the  perineum  and  regifm  <»f  the  linttoek,  as  well 
as  from  the  nuieons  membrane  of  the  urethra.  The  second  nr  lower  group 
are  arranged  about  the  saplieuous  opening  in  the  fascia  lata.  A  few  glands  are 
found  below  this>  or  arranged  along  the  course  (*f  the  saplienrins  veiu.  This 
lower  grnup  receive  tlie  lymph  from  the  superficial  portiuus  uf  the  l*nver 
extremity. 

The  deep  lymphafie  glands  of  the  lower  extremity  nw  the  antcrinr  tibial, 
poplitealj  deep  inguinal,  gluteah  and  isehiatie.  (AnHt<Hineal  detnihs  of  this 
section  are  adaptinl  from  Uray's  '*  Anatitmy.-' )  The  anterior  tibial  gland,  not 
constant,  is  found  wlien  present  upon  the  interosseous  membraue  at  the  ui>iK»r 
part  of  the  leg  alongside  the  anterior  tibial  artery.  It  is  scarcely  of  surgical 
interest. 

The  deep  popliteal  glands  are  of  small  size.  Tliey  surround  the  popliteal 
vessels  in  the  popliteal  space.     They  are  four  or  five  iu  nuudier. 

The  deep  inguiiud  glands  lie  Ijeneath  the  deep  fas<da  urouud  tlie  femoral 
artery  and  vein.  They  couimunicate  through  the  saphenous  opening  with  the 
superficial  inguinal  lymph  nodes. 

Tlie  gluteal  and  isehiatic  glands  are  placed,  the  former  above,  the  latter  below, 
the  p>Tiformis  rimsele  resting  on  their  corresponding  vessels  as  they  pass  through 
the  great  .^aero-sciatic  foramen. 

The  suprrfirlal  Jiftnph  fhannt'Is  of  the  lowfr  eA'lrcmifij  lie  beneath  the  skin, 
and  are  divisible  into  an  internal  and  external  group  following  the  course  of 
the  internal  and  external  saphenous  veins,  respectively. 

The  internal  grou|i,  tlie  larger,  Iicgin  on  the  inner  side  and  dorsiuu  of  the  foot. 
They  pass,  t^oiiie  in  front,  some  behind  the  inner  aukle,  run  uji  the  leg  with  the 
internal  saplienous  vein,  pass  with  it  behind  the  internal  condyle  of  the  feiuiir,  and 
accompany  it  to  the  groin,  where  they  terminate  in  the  group  of  inguinal  glands 
which  surround  the  saphenous  opening.  Some  of  the  efferent  vessels  from  these 
glands  pierce  the  cribriform  fascia  and  sheath  of  the  femoral  vessels  ant]  terminate 
in  the  lymphatic  gland  contained  in  the  femoral  canal,  thus  establishing  a  commu- 
nication between  the  lymphatics  of  the  lower  extremity  and  those  of  the  trunk; 
others  pierce  the  fascia  lata  and  joiti  the  dwp  inguinal  glands. 

The  external  gmup  arise  from  the  outer  side  of  the  foot,  ascend  in  front  of  the 
leg,  and,  jnst  Ixdow  the  knee,  cross  tlie  tibia  from  without  inward^  to  join  the 
lymphatics  on  the  inner  side  of  the  thiglu  Others  commence  on  the  outer  side  of 
the  foot,  pass  behind  the  outer  malleolus  and  accompany  the  external  saphenous 
vein  along  the  back  of  the  leg  where  they  enter  the  external  popliteal  glands. 

The  deep  lymphaiics  of  the  lower  exiremify  are  few  in  number  and  accompany 
the  deep  blood- vesi?;els.  In  the  leg  they  consist  of  three  sets.  The  anterior  tibial, 
peroneal,  and  posterior  tibial  which  aceompan}'  the  corresponding  blood-vessels,  two 
or  three  to  each  artery;  they  ascend  with  the  blood-vessels  and  enter  the  lymphatic 
glands  in  the  popliteal  space ;  the  efferent  vessels  from  these  glands  accompany  the 
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femoral  vein  and  join  the  deep  inguinal  glands ;  from  these  the  vessels  pass  beneat" 
Poupart's  ligament  and  communicate  with  the  chain  of  glands  surrounding  th 
external  iliac  vessels. 

The  deep  lymphatics  of  the  gluteal  and  ischiatic  regions  follow  the  course   <; 
the  blood-vessels  to  the  great  sacro-sciatic  foramen. 

It  should  be  borne  in  mind  that  when  malignant  gro\vths  exist  of  the  lower 
extremity,  or  of  any  of  the  regions  drained  by  the  above-mentioned  glauds,  in 
addition  to  palpaticm  of  the  superficial  lymphatics  of  the  groin  the  surgeon 
should  also  seek  to  discover  if  the  iliac  and  lumbar  glands  within  the  pelvis 
are  also  enlarged,  since  the  question  of  operability  in  the  given  case  will  often 
be  determined  by  these  findings. 

The  lymphatic  glands  of  the  groin  become  enlarged  under  a  great  variety 
of  pathological  conditions  affecting  the  lower  extremity.  In  affections  of  the 
scrotum,  penis,  skin  of  the  lower  portion  of  the  abdominal  wall  and  of  the 
perineum,  anus  and  gluteal  regions,  the  upper  group — namely,  those  along  the 
course  of  Poupart's  ligament^ — are  first  involved.  Among  the  commonest  causes 
of  enlargement  of  these  glands  are  the  venereal  diseases  affecting  the  external 
genitals,  syphilis,  and  chancroid.  As  was  pointe<l  out  under  syphilis,  certain 
diagnostic  data  relating  to  the  lymph  nodes  are  of  interest  and  value  in  this 
connection.  The  lymphatic  enlargements  or  buboes  accompanying  the  initial 
lesion  of  syphilis  are  firm,  painless,  and  discrete.  It  is  to  be  l)orne  in  mind 
that  chancre  on  one  side  of  the  median  line  may  be,  and  often  is,  accompanied 
by  enlargement  of  the  lymph  nodes  in  both  groins,  although  the  individual 
glands  are  freciuently  larger  upon  the  side  of  the  lesion  than  upon  the  other. 
It  usually  happens  that  one  gland,  perhaps  that  which  first  receives  the  infec- 
tion, is  larg(T  than  the  rest  and  is  surrounded  by  a  group  of  smaller  enlarged 
glands.  This  arrangement  was  termed  by  Ricord  a  pleiad.  The  sypbilitic 
adenitis  is  rarely  of  great  size  in  the  groin,  presenting  a  contrast  to  the  very 
large  lymphatic  bulxH^s  observed  in  the  submaxillary  region  when  the  infection 
is  u|K)n  the  lip  or  tongue.  In  the  groin  the  separate  nodules  are  rarely  larger 
than  a  clierry  and  may  not  be  larger  than  a  pea.  The  glands  reuiain  non- 
adherent to  the  surrounding  tissues.  The  consistence  of  syphilitic  buboes — i.  c, 
their  stony  hardness — affords  diagnostic  aid  in  luost  cases.  The  fact  that  they 
persist  for  we(?ks  or  months  aftt^r  the  initial  lesion  has  healed  is  also  char- 
acteristic of  the  disease.  A  mixed  infection  with  ])yogenic  microlx^s  nuiy  {)l)s5cure 
the  picture  at  once,  the  glands  then  presenting  the  ordinary  tyjx*  of  acute 
pyogenic  inf(^*tion  with  pain,  periadenitis,  adhesion  to  the  skin,  and  occasionally 
suppuration. 

The  adenitis  of  chancroid  is  not  absolutely  constant.  A  bubo  occurs  in  alx>"^ 
one  case  in  three.  The  adenitis  may  be  bilateral.  The  infection  may  foU^^^^ 
one  of  several  courses.  The  glands  become  enlarged,  tender,  and  painful  h"^ 
may  after  days  or  weeks  go  on  to  resolution.  In  another  group  of  castas  the 
infection  extends  beyond  the  glandular  capsule,  and  the  periadenitis  thus  pro* 
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duced  causes  an  agglutination  of  tlie  entire  group  of  glaiid;^,  so  that  a  hard, 
tender,  painful,  red  mass  occHipiea  the  groin,  whi<?h  may  increase  to  the  size 
of  a  closed  tist.  Tpon  incision  the  separate  glands  will  be  foimd  in  different 
stages  of  suppuration,  or  necrotic  inflammation,  some  of  tbem  entirely  de- 
stroyed, being  represented  merely  by  an  abscess  cavity,  others  containing  puru- 
lent foci,  scattered  here  and  there  in  the  glandular  substance,  and  still  others 
merely  in  a  state  of  intense  intlamniatory  congestion.  If  incision  is  still 
further  de'hiyed,  ttie  picture  simply  is  that  of  a  large  abscess  cavity  crossed 
by  cords  and  trabi-cuhe  of  necrotic  tissue  and  surrounded  by  a  dense  in  Ram- 
luatrtry  mass  of  intiltratinn.  After  incision  I  lie  abscess  iriay  hvn\  in  ibe  ordi- 
nary way-  It  is  to  Ije  borne  in  mind  tluit  (he  Ttwre  viruleni  f  if  pes  of  vh  aneroid 
may  be  followed  by  a  bubo,  which,  if  it  be  incised  or  alloweil  Iti  tmrst,  takes  on 
the  typical  characters  of  chancroid  an<l  continues  indetinitely,  as  a  slowly  or 
rapidly  progressive  ulcerative  process,  unless  treated  by  heroic  measurcB.  I 
have  seen  cases  of  this  kind  which  had  remained  open  for  years.  It  is  also  to 
be  borne  in  mind  in  the  diagnosis  of  chancroi(hd  bubii,  tliat  we  cannot,  from  the 
appt^arance  of  the  s(»re  or  the  following  adenitis,  exclude  the  ]>resence  of  syphi- 
liiie  in  fee  Hon, 

The  adenitis  of  the  groin  following  wounds  and  infections  processes  of  the 
skin  and  sulM*utaneous  tissues  of  the  foot  and  It^g  involves  first  the  lower 
chain  of  lymidjaties  surrounding  the  saphenous  opening.  Such  infection  may 
occur  from  a  great  variety  of  conditions.  Often  some  trifling  scratch  or  abrasion 
of  the  Uk%  foot  or  leg  is  followed  by  lymphangitis,  evident  from  tlu?  red  streaks 
running  up  the  limb  to  the  groin  and  by  enlargement  of  the  lower  ^oup  of 
lymph  nodes.  The  course  of  the  disease  may  be  more  or  less  severe,  according 
to  the  character  of  the  infection  and  the  resistance  of  tlie  in  dividual.  In  the 
average  case,  rest,  elevation  of  the  limb,  wet  dressings,  and  cold,  in  tlic  fonu  of 
an  i(^  bag,  will  fret[uently  cause  a  rapid  resolution  ut  the  intlamed  glands  and 
recovery.  In  other  eases  the  glands  may  go  on  to  the  formation  of  an  abscess, 
anil  in  still  i others  to  flangerous  or  even  fatal  systemic  inflation.  As  elsewhere 
stated  in  this  l)ook,  I  have  seen  several  instances  of  eiiancroidal  infection  of  the 
inguinal  lymph  nodes  end  in  fatal  septicemia,  or  in  septic  pneumonia.  In  the 
presence  of  an  acute  indauuiiatory  enlargement  of  the  lymph  nodes  of  the  groin, 
it  18  tlie  duty  of  the  surgc-m  to  find  the  source  and  cliaracter  of  tlie  infection. 
Unless  care  be  exercised,  this  may  be  missed.  The  irritation  pnKluced  by 
seratching  the  rc^gion  of  the  anus  in  cases  of  pruritus  ani  uuiy  produce  an  in- 
guinal bubo.  I  have  seen  a  large  suppurative  bulio  (HX-ur  from  scratching,  in 
a  case  of  jKnlicnli  of  the  pubes.  When;^  no  source  of  external  irritation  seems 
to  lie  present,  one  should  think  of  a  possible  malignant  growth,  or  of  the  presence 
of  tuWrculosis,  Tlie  lymph  nodes  of  the  groin  are  an  occasional  seat  of  tumor 
formation  in  pseudo-leukcfuia  ftr  llodgkin's  disease.  The  presence  of  multiple 
lymphatic  enlargements  in  other  regions  is  usually  sufficient  for  the  diagnosis, 
(See  also  Ilodgkin's  Disease.) 

It  is  to  lie  borne  in  mind  that  the  removal  of  the  lymph  nodes  of  both  gr'oins 
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may  be  followed  by  chronic  edema  and  inflammatory  thickening  of  the  legs 
well  as  of  the  scrotum  and  penis,  which  may  or  may  not  be  recovered  frc 
and  will  cause  the  patient  much  discomfort  and  uneasiness.  Obstruction  of  ' 
lymph  nodes  of  the  groin  by  filariasis  has  been  discussed  elsewhere,  (i 
Scrotum  and  Penis,  Vol.  II.) 

Tvberculosis  of  the  lymph  nodes  of  the  groin  is  not  a  very  rare  localizatii 
The  tuberculous  infection  may  follow  a  wound  of  an  ulcer  of  the  leg  or  fo 
Charles  N.  Dowd  reported  nine  cases  which  had  come  under  his  observati 
in  children.  The  infection  followed  apparently  improperly  treated  wout 
of  the  foot  in  all  but  two  cases.  The  children  were  dwellers  in  tenenu 
houses,  and  were  accustomed  to  go  barefoot  The  femoral  lymph  nodes  w< 
those  first  affected  in  nearly  all  cases,  although  in  one  instance  the  popliti 
glands  were  also  enlarged.  Subsequently  the  inguinal  lymph  nodes  along  1 
course  of  Poupart's  ligament  were  invaded.  The  apj^earance  of  the  glandu' 
involvement  was  delayed  from  several  weeks  to  several  months  after  the  rece 
of  the  wound.  In  one  instance  the  ulcer  of  the  foot  was  excised  and  was  fou 
to  contain  tuberculous  tissue.  In  some  of  the  cases  tuberculosis  in  other  orgi 
followed.  T  have  seen  a  number  of  cases  of  tuberculous  infection  of  the  feme 
and  inguinal  glands,  but  in  none  of  them  could  a  history  of  the  original  foe 
of  infection  be  ol)tained.  T  recall  numerous  cases  seen  in  the  hospitals  arac 
children,  and  one  upon  which  I  operated  in  1908,  an  elderly  man,  a  member 
the  police  force,  not  only  the  femoral  and  inguinal  nodes  but  also  the  il 
glands  were  involved.  In  none  of  these  cases,  however,  was  the  patient  a 
to  recall  any  wound  or  ulcer  of  the  foot  or  leg,  though  the  policeman  hac 
chronic  eczema  of  the  leg  through  which  the  infection  probably  took  place, 
have  seen  one  case  which  followed  gonorrhea,  and  which  ended  in  a  fatal  tul: 
culosis  of  the  lungs  in  less  than  a  year.  The  diagnosis  of  tul)erculou8  infect 
of  the  lymph  nodes  is  usually  not  very  difficult.  There  is  a  history  of  a  si 
and  painless  enlargement  of  the  lymphatic  glands,  and  here,  as  elsewhere, 
disease  passes  through  a  regular  course  of  softening,  periadenitis,  the  format 
of  a  cold  abscess  and  of  sinuses.  In  some  cases  the  diagnosis  is  not  suspec 
until  the  time  of  operation. 


CHAPTER    XIX 

INJURIES  OF  THE  THIGH 

INJURIES  OF  THE  BLOOD-VESSELS  OF  THE  THIGH 

Owmo  to  their  superficial  and  exposed  position,  the  femoral  artery  and 

vein  below  Poupart's  ligament  in  the  upper  third  of  the  thigh  are  not  infre- 

qnentlj  injured  by  external  violence.     The  injuries  may  occur  from  incised, 

stab,  contused,  and  lacerated  or  gunshot  wounds.     The  wound  may  involve  the 

artery  alone,  or  any  of  its  branches,  or  the  vein  alone,  or  both  artery  and  vein. 

A  wound  which  completely  divides  the  common  femoral,  or  the  superficial 

femoral  in  Scarpa's  triangle,  is  not  likely  to  come  under  the  care  of  a  surgeon. 

Death  takes  place  from  hemorrhage  in  a  very  short  time.     If  the  artery  be  only 

partly  divided,  or  merely  punctured,  the  subsequent  history  will  depend  upon 

the  size  of  the  wound  in  the  vessel,  and  to  some  extent  also  upon  the  size  of  the 

wound  in  the  skin.     If  the  w^ound  in  the  vessel  be  large,  again  the  patient  will 

rapidly  bleed  to  death.     The  diagnosis  of  the  condition  presents  no  difficulties. 

Bright  arterial  blood  spurts  forth  in  a  powerful  stream  with  a  force  which 

varies  with  the  heart  beat.     In  a  vessel  of  this  size  which  is  freely  open,  the 

escaping  blood  makes  a  hissing  sound.     The  smaller  the  wound  the  less  the 

force  of  the  stream  of  blood,  and  the  smaller  its  size.     In  some  cases  if  the 

opening  be  very  small  it  may  be  blocked  by  a  clot,  though  consecutive  hemorrhage 

is  very  apt  to  occur  as  the  result  of  movements  on  the  part  of  the  patient,  or 

the  use  of  the  limb.     In  other  cases  if  the  wound  in  the  skin  be  small,  there  is 

formed  an  arterial  hematoma  in  the  thigh  which  will  rapidly  increase  in  size, 

causing  great  swelling  of  the  limb,  interference  with  the  circulation,  and  the 

signs  given   in   Vol.    I,   under   Arterial   Hematoma,   or   Primary   Traumatic 

Aneurism.     Expansile  pulsation  is  not  observed,  but  the  ear  or  the  stethoscope 

applied  over  the  region  of  the  wound  will  permit  the  examiner  to  hear  a  systolic 

Wowing  murmur.     The  presence  or  absence  of  an  arterial  pulsation  in  the 

vessels  of  the  foot  is  not  a  sign  of  absolute  diagnostic  significance.     If  the 

arterv  is  only  partly  divided,  there  may  still  remain  a  pulsation  in  the  vessels 

Mow.    If,  however,  the  pulse  be  compared  on  the  two  sides  of  the  body  and  l)e 

found  less  full  in  the  wounded  limb,  it  is  highly  probable  that  the  artery  is 

injured.    If  no  pulse  at  all  be  felt  upon  the  injured  side  the  pulse  in  the  opposite 

extremity  should  be  felt  for,  since,  if  the  patient  has  lost  a  great  quantity  of 

Wood,  the  arterial  tension  may  be  so  low  that  the  pulse  upon  the  injured  side 

will  be  unappreciable. 
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Woimtls  of  the  femoral  vein  are  characterized,  if  the  vessel  be  largely  or 
wbollj  divided  and  tlie  wuiind  in  the  skin  of  eonsiderahle  size,  by  the  rapid 
e.sea|>c  cd*  dark  venuiiis  bloud,  nut  In  jets  bnt  as  a  steady  streunu  If,  however, 
the  patient  makes  a  strong  expiratory  eflFurt,  tlie  l>]ood  may  for  the  moment 
spurt  witli  considerable  force.     Wounds  of  the  bronclies  of  the  femoral  vein, 

evf^n  so  Inrge  a  branch  as  the  inter* 
nal  saphenous,  are  rarely  of  great 
gravity.  The  bleeding  may,  as  a 
rule,  lie  stopped  by  gentle  jiressure. 
In  tile  course  of  o|ierali<*ns  for 
hprnta  the  femoral  vein,  and  als^o 
occasionally  the  femoral  artery, 
nuiy  be  punctured  by  the  needle. 
The  recognition  of  either  condition 
is  usually  quite  simple,  as  the 
needle  passes  through  the  vessel 
and  the  suture  is  drawn  u]>on  there 
occurs  a  siulden  flow  of  bright  or 
dark-colored  blood,  accord  ing  to 
wlietlier  tlie  artery  or  the  vein  is 
wounded.  The  accident  has  Ixn/n 
in  sotue  cases  a  very  serious  one, 
and  has  necessitated  the  Hgtition  of 
either  the  artery  or  the  vein,  and 
has  in  a  few  eases  ended  in  gan- 
grene of  the  extremity.  If  the  ac- 
cident  hapjiens,  every  effort  should 
Iw  made  to  apply  a  lateral  sntnre 
to  the  wall  of  the  injured  vessel. 
The  gravity  of  an  injury  to  the 
vein  is  far  less  than  that  of  injury 
to  the  artery.  The  vein  may  W  li- 
gated,  so  long  as  the  operation  be 
done  in  an  entirely  aseptic  manner, 
without  any  risk  of  interference 
with  the  circtilation.  Ligation  of 
the  artery,  on  the  other  hand,  is 
a  fairly  serious  matter,  and  is  followed  by  gangrene  of  a  greater  or  less  por- 
tion of  the  extremity  wlien  done  for  injury  in  about  one  case  in  twelve.  The 
simultaneous  ligation  of  both  artery  and  vein  is  a  verv  serious  procedure  in- 
de4>d,  and  is  followed  l>y  gangrene  of  the  extremity  in  cases  of  injury  in  nearly 
forty  per  cent.  The  conditions  will,  of  course,  be  modified  in  different  eases 
by  the  amount  of  pressure  upon  surrounding  vessels  by  the  effused  blood,  the 
extent  of  contusion  and  laceration  of  these  vessels  which  normally  would  form 


Ftci.  192. —Max,  AnKii  TiiTriTY-TTmEE.  AoMiTTEn  to 
Tii>j  Bkkvick  of  Dh.  Chaklks  McBl  hnky  in 
Bkllevuk,  May  m,  18*11.  Ruptiirv  of  The  ml- 
ductor  longus  mibscle  time  to  coutiisiuii  nt  the 
upper  part  of  the  thigh.  (Collection  of  Dr. 
Charlea  McBurney.) 
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a  collateral  eireiilation,  and  by  tlie  age  and  condition  of  the  patic»nt,  the  presence 
or  absence  of  arteriosclerosis,  for  example.  Gunshot  wounds  of  the  upper 
|X)rtion  of  the  thigh  may  l)e  followed  by  immediate  death  from  hemorrhage,  op 
by  the  fonnation  of  a  tranniatie  aneurism,  according  to  tlie  extent  of  the  injnrv 
to  the  artery*  Here,  as  elscwiierc,  the  bullet  itself,  or  a  fragment  thereof,  or  a 
splinter  of  fraetiuvil  iKjncj  may  j^rudnce  the  injnry  to  the  vessel. 
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Inj^iries  of  tlie  irrnseles  of  the  tlii^h  as  the  residt  of  open  woimils  are  iisnally 
open  lt»  ins|iection,  or  may  k?  readily  recognized  during  the  neeessary  prtx-ediirea 
for  the  disinfection  and  closure  of  the  wonnd.  If  the  external  wonnd  |[>e  small 
the  division  of  a  muscular  belly 
may  usnally  Ik*  recognized  by  the 
depression  which  exists  at  the  point 
of  severance,  and  by  the  tumor 
formed  by  the  contraction  of  a 
muscular  belly  upon  the  proximal 
side  of  the  wound. 

The  subcutaneous  ruptures  of 
the  muscles  of  the  thigh  are  of 
somewhat  greater  diagnostic  inter- 
est. Tlic-y  occur  as  the  result  of 
violent  muscular  effort  when  the 
indivitlual  tries  to  save  himself 
from  falling,  or  some  similar  act, 
or  by  a  blow  ujion  the  muscle  when 
it  is  in  a  state  of  contraction.  A 
case  of  this  kind  occurred  in  the 
service  of  T)r,  Charles  MeBurney 
in  Bellevue  Hospital  in  18H1  :  a 
rupture  of  the  adductor  longus 
caused  by  a  contusion  of  the  upper 
and  inner  portion  of  the  thigh 
w^ben  the  adductor  muscles  were 
tense.  It  is  figured  in  the  text. 
fSee  Fig.  102.)  One  or  other  of 
the  adductors  may  be  jiarfly  rup- 
tured by  the  efforts  made  by  a  rider 
to  stay  in  the  saddle  upon  a  shy- 
ing or  bucking  horse.  Cases  have  also  been  observed  of  rupture  of  tlie  ilio- 
psoas muscle  as  the  result  of  violent  lifting  efforts,  during  tetanic  ceJnvulsions 
and  during  labor.  The  ham-string  muscles  may  also  he  ruptured  as  the  result 
of  sudden  muscular  effort.     Much  more  freipicntlv  than  any  of  these  accidents 


Fia,  193.*-RuPTt  iiK  t*y  thk  t^i  Arntn  kih  I^xTrN^im  Ctttm-H  Tendon. 
(New  York  Uo^pitAl  colk^tioii.) 
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Fit*,  194.^ — KxTKKiiivi:  B**ny  IIepohit  in  the 
MuacLFiB  Attach  KP  to  thk  Upi^kr  P^ir- 
TtoN  OF  THK  Fkmitr.  Fm("liirr  of  wiich  a 
Ixmy  miLHft  would  m^rtftinly  U-^t  tlie  <li»j?- 
tiiislic  skill  c»f  any  smrgeoti.  (AikaittJinieid 
DepartixiiMit  of  tho  Colli'ge  of  riiy»icmaa 
ikud  Suiifeona,  Columbia*  UiiiveraityO 


is  niphire  of  the  extensors  of  the  tliigb, 
the  qiindru'pps  extensor  crurii^.  Tlie 
rupture  mav  involve  die  rcetns  femoris 
or  may  extend  Intcnilly  into  the  viii^ti. 
In  the  ease  of  tlie  n^tiiiSj  if  its  muscular 
belly  he  riiptiirpd  a  yrvy  distinet  liiatus 
Will  lie  felt  on  tlie  front  of  llie  thigh, 
niiil  flie  niovpioent  of  extension  of  the 
knee  will  en  use  the  tVirinatinn  of  a  tii- 
iriftr  in  the  npper  part  of  the  tiiigli  as 
the  rnnsenlar  belly  coutraeta,  More  fre- 
quent tlian  rnptnre  of  the  mnseiihir 
bellies  is  rnptnre  of  the  qnadric^eps  ex- 
tensor ten  thin  above  the  knee.  A  case 
of  this  kind  is  9ho\\^  in  the  text.  The 
diagnosis  is  easy.  The  power  of  ex- 
tend inc:  t!ie  limb  is  greatly  diminished 
or  h»st.  A  distinct  hiatns  exists  above  ■ 
the  ]>atella  into  whieh  the  entire  hand 
sinks  with  ease. 

Hernia  of  the  Muscular  Bellies  of  the 
Thi^h. — llnj>tnre  tif  the  faseia  eovering 
the  nmseles  of  the  thigh  nuiy  result  in  a 
hernia  of  one  or  other  of  the  muscular  ■ 
bellies.  It  may  oeenr  from  direct  ex- 
ternal violence,  or  from  within  as  the 
result  of  the  penetration  of  tlie  muscle 
and  its  faseia  by  a  sliarp,  bony  fragment 
of   the   fenuir^   or   apparently   from   a 


I 
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moflcular  contraction.  In  the  tliigh,  these  niusele  hernia*  are  produced 
■Btaftan  by  efforts  of  an  unskillful  rider  to  remain  in  the  saddle  than  from 
■J  odwr  canse,  and  the  tear  in  the  fascia  may  be  combined  with  a  greater  or 
Iw  mpture  of  the  muscle  itself.  . 

The  iymptoma  are,  during  a  violent  muscular  eflFort,  the  occurrence  of  a 
mtldea  »linr|>  pain  in  the  thigh,  with  muscular  weakness,  followed  by  swelling, 
lpndem<:^i$s,  and  ecchymosis.  The  signs  and  methods  of  recognition  of  these 
kcmue  Ijiive  lict*n  described  imder  Injuries  of  the  iluscles  of  the  Upper  Extrem- 
ity* If  the  tear  in  the  fascia  is  of  considerable  size,  and  if  there  results  a 
marked  hertiini  protrusion  of  the  muscle,  causing  continuous  pain,  disability, 
tfe.,  the  proj^r  method  of  treatment  is  to  expose  the  injured  muscle  by  an  inci- 
nm,  Ui  siitiiro  its  ruptured  portion,  and  to  close  the  fascia  over  it,  if  necessary, 
undermining  the  fascial  layer  on  either  side  in  order  to  relieve  tension. 

HfJORIES  OF  THE  NERVES  OF  THE  LOWER  EXTREMITY 

Injuries  of  the  nerves  of  the  lower  extremity  are  rare  as  compared  with 
those  of  the  arm.     The  nerve  most  frequently  injured  is  the  external  jiopliteal. 

The  Anterior  Crural  Nerve. — Although  its  position  is  rather  suix^rficial,  the 
anterior  crural  nerve  is  not  often  injured.  The  conditions  under  which  such 
injuries  have  been  reported  are  open  wounds — either  stab,  incised,  or  gun- 
shot— of  the  upper  portion  of  the  thigh,  operations  ujwn  the  thigh  in  Scarpa's 
triangle,  and  occasionally  as  the  result  of  the  somewhat  violent  manipulations 
used  in  the  treatment  of  congenital  diskwation  of  the  hip-joint.  In  treating 
this  dislocation  subcutaneously,  it  is  necessary  to  stretch,  and  even  to  rupture, 
portions  of  the  adductor  muscles  in  the  groin;  and  the  surgeon,  putting  the 
adductors  upon  the  stretch,  uses  a  very  considerable  amount  of  force,  some- 
limes  combined  w^ith  a  chopping  movement  upon  the  tense  muscles.  In  this 
way  the  anterior  crural  nerve  may  be  injured,  although  the  reiK)rted  cases 
are  few. 

The  principal  function  of  the  anterior  crural  nerve  is  the  muscular  supply 
of  the  quadriceps  extensor.  The  other  muscles  to  which  it  sends  branches — 
8artorius,  pc»ctineus,  and  psoas-iliacus — it  supplies  only  in  part,  so  that  the 
chief  symptom  produced  is  paralysis  of  the  quadrice])s.  This  causes  inability 
to  flex  the  thigh  ui)on  the  jwlvis  and  to  extend  the  knee.  The  diagnosis  of 
the  injury  is  therefore  simple.  The  injury  produces  a  peculiar  gait;  the 
patient  drags  the  limb  and  brings  it  forward  by  contraction  of  the  adductor 
muscles.  The  patellar  reflex  is  lost.  There  is  loss  of  cutaneous  sensation  over 
w  area  which  covers  a  portion  of  the  inner  aspect  of  the  ankle  as  far  down 
88  the  border  of  the  sole  and  extends  upward  nearly  to  the  middle  of  the  inner 
«i5pect  of  the  leg.  Above  this  point  sensibility  may  l)e  slightly  disturbed,  but 
ij*  not  lost,  since  the  skin  is  su])plied  also  by  otlu^r  nerves. 

The  Sciatic  Nerve. — The  sciatic  nerve  may  be?  injunul  in  a  variety  of  Avays. 
Though  it  lies  behind  the  femur,  it  is  very  rarely  injured  in  dislocations  of 
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the  hip,  or  in  eflForts  at  reduction.    Stimson  ^  was  able  to  find  but  two  record^ 
cases  in  which  the  muscles  supplied  by  the  sciatic  nerve  were  more  or  less 
paralyzed  in  dislocations  of  the  hip.    It  has  been  wounded,  or  divided  a  number 
of  times  in  recent  wars,  by  bullets.     It  may  also  be  injured  in  fractures  of  tie 
pelvis.     I  know  of  one  case  in  which  the  sciatic  nerve  was  divided  in  an 
operation  for  resection  of  a  tuberculous  hip-joint.     If  the  nerve  is  injured 
the  symptoms  may  be  either  complete  or  partial.     It  is  to  be  borne  in  mind 
that  the  sciatic  nerve  consists  of  two  parts,  which  remain  separate  and  distinct 
as  far  upward  as  their  origin  from  the  plexus — namely,  the  external  and  the 
internal  popliteal.     In  regard  to  gunshot  wounds,  the  observations  of  Makini 
are  interesting.    He  is  quoted  by  Sherren  ^  as  follows : 

The  most  striking  observation  with  regard  to  injuries  of  the  great  sciatic  was 
the  comparatively  frequent  escape  of  the  popliteal  element  (internal  popliteal)  and 
the  severe  lesion  of  the  peroneal.  This  was  so  pronoimced  as  to  amount  to  as  high 
a  proportion  of  peroneal  symptoms  as  ninety  per  cent.  Sherren  adds  that  in  a 
personal  experience,  which  included  sixteen  cases  of  injury  to  the  sciatic  none,  it 
was  completely  divided  in  only  two.  If  the  sciatic  nerve  is  divided  in  the  upper 
portion  of  the  thigh  some  of  the  muscles  on  the  posterior  aspect  of  the  thigh  will 
be  paralyzed.  ITsually,  however,  the  paralysis  is  confined  to  the  muscles  below  the 
knee,  the  rotators  of  the  hip  and  the  flexors  of  the  leg  escaping.  All  power  of 
motion  of  the  muscles  of  the  leg  and  foot  is  lost  and  a  peculiar  gait  is  thus  pro- 
duced, the  muscles  of  the  hip  being  used  to  swing  the  leg  forward  as  the  patient 
walks.  Sherren  states ^  that  "when  divided  at  so  high  a  point  that  the  ham-string 
muscles  are  paralyzed,  flexion  of  the  leg  on  the  thigh  is  still  possible  by  means  of 
the  gracilis  and  that  in  old  cases  this  muscle  may  greatly  increase  in  size  and  fur- 
nish a  fairly  powerful  flexor.  Thus,  in  making  the  diagnosis  of  injury  of  the 
sciatic,  it  is  desirable  to  test  the  activity  of  the  individual  muscles  upon  the  pos- 
terior aspect  of  the  thigh.'' 

The  sensory  symptoms  following  division  of  the  sciatic  consist  of  a  more 
or  less  complete  loss  or  diminution  of  sensibility  beloAV  the  knee,  involving 
largely  the  dorsum  of  the  foot  and  ankle,  and  extending  up  upon  the  outer 
side  of  the  leg  nearly  to  the  knee.  The  cutaneous  distribution  of  the  anterior 
tibial  nerve  is  usually  the  chief  seat  of  sensory  disturbance. 

The  small  sciatic  nerve  is  quite  rarely  injured  alone,  but  is  often  involvecl 
in  injuries  of  the  sacral  plexus.  Its  division  causes  loss  of  sensibility  over  aa 
area  which  includes  the  inner  half  of  the  buttock  and  extends  dowTiward  in 
a  somewhat  narrow  tongue  nearly  to  the  popliteal  space. 

The  External  Popliteal  Nerve. — This  nerve,  on  account  of  its  superficial  situ- 
ation upon  the  outer  asjx^ct  of  the  knee,  is  injured  not  infrequently  as  the 
result  of  wounds  and  contusions  upon  the  outer  aspect  of  the  leg  just  below 
the  knee,  in  fracture  of  the  neck  of  the  fibula,  and  occasionally,  it  is  stated, 
as  the  result  of  muscular  violence.     As  was  mentioned  in  speaking  of  injuries 

^  L.  A.  Stimson,  loc.  ciL,  p.  7G4.  2  Sherren,  loc.  cU.,  p.  292,  »/6id.,  p.  293. 
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of  nerves  in  general,  the  nerve  may  be  compressed  by  tight  bandages,  or  by 
Clover's  crutch  or  other  apparatus  used  in  the  operation  of  perineal  section. 
Sierren  states  ^  that  "  the  nerve  has  been  injured  during  tenotomy  of  the 
biceps  tendon  and  during  the  correction  of  flexion  deformity  of  the  knee-joint, 
when  the  knee  has  been  forcibly  extended."  Total  division  of  the  external 
popliteal  nerve  causes  paralysis  of  the  muscles  of  the  front  and  outer  side  of 
the  leg.  The  position  of  the  foot  is  that  of  talipes  equino-varus.  The  foot 
cannot  be  moved  in  dorsal  flexion,  nor  pronated — i.  e.,  everted,  the  unopposed 
tction  of  the  tendo  Achillis  causes  strong  plantar  flexion  of  the  foot,  and, 
unless  care  be  taken,  contracture  of  the  calf  muscles  will  occur,  with  a  perma- 
nent deformity.  The  muscles  involved  are  the  peronei,  the  extensors  of  the 
toes,  and  the  tibialis  anticus.  In  regard  to  the  loss  of  cutaneous  sensibility, 
Sherren  states :  ^ 

Deep  sensibility  is  unaffected,  and  the  patient  may  be  able  to  appreciate  and  to 
localize  the  slightest  pressure  causing  deformation  of  the  skin.  Just  before  the 
nerve  passes  round  the  neck  of  the  fibula  it  gives  off  a  large  lateral  cutaneous 
branch;  it  is  most  often  iujured  below  this  point.  The  loss  of  sensibility  which 
results  from  this  lesion  is  only  absolute  on  the  dorsum  of  the  foot  and  lower  third 
of  the  leg.  The  anterior  boundary  of  the  area  insensitive  to  light  touch  is  as  well 
defined  as  after  division  of  the  whole  nerve,  but  its  posterior  border  and  that  on 
the  outer  margin  of  the  foot  merge  gradually  into  parts  of  normal  sensibility.  Scn- 
Hbility  to  prick  is  abolished  over  a  triangular  area  on  the  dorsum  of  the  foot,  but 
is  defective  over  an  area  almost  as  large  as  that  anesthetic  to  cotton  wool.  After 
(liTLsion  of  the  ner\'e  in  this  situation  similar  phenomena  may  be  observed  to  those 
seen  after  division  of  the  ulnar  below  its  dorsal  branch. 

Division  above  the  lateral  cutaneous  branch  produces  an  area  of  loss  of  sensi- 
bility on  the  outer  side  of  the  leg  and  dorsum  of  the  foot  with  well-defined  boun- 
daries, except  at  its  external  border  in  the  lower  third  of  the  leg  and  outer  surface 
of  the  foot,  which  territory  it  supplies  in  common  with  the  external  saphenous 
nerve.  The  boundaries  of  the  loss  of  light  touch  and  of  prick  are  almost  co- 
terminous. 

It  is  essential  to  remember  the  difference  in  the  loss  of  sensibility  that  results 
from  division  above  and  IkjIow  this  branch.  The  small  loss  of  sensibility  that 
^ults  from  division  in  the  latter  situation  is  not  sutliciently  well  recognized,  and 
bag  lately  led  to  the  report  of  two  cases  of  "  immediate  sensory  recovery  "  after 
suture. 

The  Anterior  Tibial  Nerve. — The  anterior  tibial  nerve,  from  its  protected 
position  in  the  upper  part  of  the  leg,  is  rarely  injured  in  open  wounds.  It 
may,  however,  be  pressed  upon  or  torn  in  fractures  of  the  tibia.  Xeuritis,  etc., 
may  follow.     From  its  mere  division  no  definite  symptoms  result. 

Tic  Obturator  Nerve. — Partial  lesions  of  the  obturator  nerve  have  been  ob- 
served as  the  result  of  the  pressure  of  the  fetal  head  during  prolonged  labor 
or  from  the  pressure  of  the  blades  of  the  forceps  during  instrumental  delivery. 

» Sherren,  loc,  cit.,  p.  297.  2  Ibid,^  p.  298. 
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It  may  also  be  compressed  in  thyroid  dislocations  of  the  hip.  If  the  nerve 
is  completely  severed,  there  is  paralysis  of  the  adductor  muscles  of  the  thigh, 
with  the  exception,  according  to  Sherren,  of  the  flexor  portion  of  the  adductor 
magnus,  which  is  supplied  by  the  great  sciatic.  The  sensory  symptoms  pro- 
duced by  irritation  of  this  nerve  occur  as  pain  referred  usually  to  the  inner 
side  of  the  knee,  and,  as  elsewhere  stated,  often  observed  in  hip-joint  disease 
or  other  irritative  conditions  in  the  vicinity  of  the  obturator  foramen. 

The  External  Cutaneous  Nerve. — The  external  cutaneous  nerve  is  occasionally 
injured  by  the  pressure  of  a  truss  or  from  a  violent  muscular  strain,  and  as 
a  consequence  a  neuritis  may  develop  in  the  distribution  of  the  nerve  attended 
by  pain  and  changes  in  sensibility  of  the  skin  as  well  as  paresthesise  (Bem- 
hardt's  Disease). 

The  Posterior  Tibial  Nerve. — Isolated  injury  of  the  posterior  tibial  nerve  is 
rare.  When  it  is  totally  divided  there  will  be  loss  of  the  power  of  plantar 
flexion  of  the  foot  and  of  flexion  of  the  toes. 

The  Internal  Popliteal  Nerve. — Injury  to  the  internal  iK)pliteal  may  occur  as 
the  result  of  severe  injuries  in  tlie  upper  part  of  the  popliteal  space,  and  has 
occasionally  been  observed  as  the  result  of  breaking  up  the  ankylosis  of  a 
flexed  knee  (Sliorren).  Tlie  muscles  paralyzed  as  the  result  of  complete  divi- 
sion of  the  internal  popliteal  are  the  muscles  of  the  calf,  the  tibialis  anticus, 
and  the  flexors  of  the  toes.  The  foot  assumes  the  position  of  talipes  calcaneo- 
valgus.     The  loss  of  sensation,  according  to  Sherren,^  is  as  follows: 

There  is  no  loss  of  deep  sensibility  after  complete  division  of  this  nerve,  but 
epicritic  and  protopathic  sensibility  are  lost  over  the  sole  of  the  foot  This  area 
has  a  well-defined  inner  border,  but  the  outer  border  is  ill  defined  owing  to  its 
overlap  with  the  external  saphenous.  The  dorsal  surface  of  the  outer  four  toes  is 
insensitive  to  epicritic  stimuli,  but  there  is  no  loss  of  protopathic  sensibility  over 
their  dorsal  or  plantar  surfaces. 

FRACTURES  OF  THE   FEMUR 

Fractures  of  the  Shaft  of  the  Femur 

Tinder  this  head  an*  included  the  fractures  between  the  lesser  trochanter 
above  and  the  condyles  below.  The  femur  may  be  broken  in  any  portion  of 
the  shaft,  though  fractures  in  the  middle  third  are  the  most  frequent,  fractures 
of  the  upper  third  are  next  in  frequency,  and  fractures  of  the  lower  third  are 
least  frequent  of  all.  The  bone  may  be  broken  at  any  period  of  life,  though, 
fractures  are  most  common  in  men  and  during  the  age  of  greatest  muscular 
activity — ^namely,  between  the  twentieth  and  sixtieth  years.  They  also  occur 
with  considerable  frequency  in  children. 

Fracture  of  the  femur  may  take  place  from  any  of  the  forms  of  violence 
capable  of  breaking  a  bone,  direct,  indirect,  or  by  muscular  action,  and  all  the 

*  Sherren,  loc.  cit.,  p.  303, 
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W     rarieties  of  fracture  are  here  observed,  though  incomplete  or  green-stick  frac- 

W      tiures  are  very  rare.     Among  adults,  the  line  of  fracture  is  commonly  oblique. 

f       /n  children,  transverse  or  toothed  fractures  of  the  shaft  are  not  very  rare.    Mul- 

ti  pie  fractures  are  occasionally  observed  as  the  result  of  great  degrees  of  violence, 

^Idc  femur  being  then  usually  broken  into  three  large  and  separate  fragments. 

ITiere  is  a  fracture  of  the  upj)er  third  and  a  fracture  of  the  lower  portion  of  the 

xajiddle  third,  or  of  the  middle  of  the  bone,  below,      (^omminuted  fractures 

jSK  renot  infrequent  and  open  fractures  are  not  rare,  either  as  the  result  of  extreme 

^iegrees  of  violence,  as  in  run-over  accidents  or  the  like,  or  from  the  subsequent 

^zvenetration  of  the  soft  parts  by  the  pointed  end  of  the  upper  fragment  w^hich 

jTenetrates  the  muscles  and  may  penetrate  tlie  skin,  either  as  the  result  of  the 

*  original  violence,  or  from  incautious  handling  of  the  fracture,  or  from  muscular 

2a.ctiun. 

Gunshot  fractures  of  the  femur  are  also  frequent  in  time  of  war,  those  of  the 

sliaft  being  usually  comminuted,  with  long  lines  of  fracture  running  up  and 

clown  the  bone.     Spiral  fractures  from  twisting  strains  may  also  occur  in  the 

femur.    In  fractures  by  indirect  violence,  such  as  result  from  falls  upon  the 

feet  or  upon  the  knee,  the  middle  portion  of  the  shaft  is  frequently  broken 

\         fcy  an  exaggeration  of  the  normal  curve  of  the  bone.     The  line  of  the  fracture 

I         is  usually  oblique,  and  may  be  very  oblique,  indeed,  and  runs  from  above  and 

tehind  downward   and  forward.      The  lower  end  of  the  upj^er  fragment   is 

frequently  pointed  and  sharp,  and  if  the  injury  cwcurs  when  the  knee  is  flexed, 

a  continuance  of  the  violence  drives  the  pointed  fragment  downward  and  for- 

'ward  through  the  muscles,  whence  it  may  emerge  through  the  skin.     This  latter 

*<!rident  constitutes  one  of  the  reasons  why  an  originally  simple  fracture  may 

^  rendered  compound  by  incautious  handling.     It  may  give  considerable  trou- 

**'f  in  the  reduction  of  the  displacement,  since  the  pointed  lower  fragment  is 

^Ught  in  the  muscles  or  in  the  skin,  and  may  be  very  difficult  to  dislodge. 

In  fractures  of  the  upper  third,  the  line  of  fracture  usually  runs  from 

*We  and  behind  do\\Tiward   and  outw^ard,   or  downward   and   outward   and 

^*^^\rard.     Fractures  of  the  upper  third  may  also  l)e  combined  with  fractures 

^*  the  base  of  the  neck,  a  long,  oblique  line  of  fracture  extending  downward 

^^d  inward  from  the  base  of  the  neck,  so  that  a  long,  sharp,  ])ointed  fragment 

^^ists  at  the  lower  end  of  the  upper  fragment  u{X)n  the  inner  side. 

The  displacements  in  fracture  of  the  shaft  of  the  femur  are  usually  (piite 

T^^rked.     In  fractures  of  the  middle  third  the  lower  fragment  is,   in  most 

^^^tances,  drawn  upward  and  backward,  producing  overriding,  with  an  angular 

^^^formity,  and  often  there  is  outward  rotation  of  the  lower  portion  of  the 

ytnb.     The  overriding  is  also  increased  by  the  swelling  of  the  thigh,  which 

^"^creases  the  diameter  of  the  limb  at  the  expense  of  its  length.     In  fractures 

L      ^f  the  upper  third,  the  upper  fragment,  being  acted  u])on  by  the  psoas  iliacus 

^     ^tid  by  the  glutei,  is  flexed,  abducted,  and  often  rotated  outward ;  the  lower 

%     fragment,  being  acted  upon  by  the  adductors  and  flexors,   is  drawn  upward 

■^1.   wid  inward.     In  the  treatment  of  fractures  of  the  upper  third  this  typical 


Fig.  195.^ — ^Fractcirk  of  the  Shaft  op  the  Fe- 
mur. Markt-d  overriding.  Interna!  a^npect, 
(Ajiat*)iiiicji1  Uppttrfniient  of  the  Columbia  Uni- 
versity MedicaJ  C^ilJcigc.) 


Fio.  106. — Fhactithe  of  the  Shaft  nr  thj: 
MtTH,     Union  'wnlth  overriding.     Ant 
of  Fig,  195. 


Tlic  lower  one  must  tlieref*>re  be  ahducfcd  uml  placed  iijKin  n  doiiMe 
pliiBO,  or  better  Mpon  a  Uodgen's  splint^  in  order  to  bring  it  into  lin^j 
the  upper  fragment.  ^H 

The  sifjns  and  srfmpfoms  of  fraetiire  of  the  shaft  of  the  femnr  are,  as  a  n 
easy  of  recognition.  The  limb  is  powerless,  and  is  often  visibly  shorteu 
tJpon  palpation,  on  account  of  the  deep  situation  of  the  bone,  surrounded  a 
is  by  thick  mnscle?^,  it  may  be  difficult,  and  often  is  impossible,  to  apprecS 
the  relative  position  of  the  fragments.     The  sign  of  abnormal  niobilitj 
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easily  made  out  by  placiTi*^  tlie  hand  bentnith  tlit^  limb  opposite  t!ie  supposed 
jwint  of  fracture  and  gently  liflinj[^  it,  wLi^n  the  abnoriiial  point  of  niotiun 
w  usuallj"  at  once  apparent.  At  the  same  time  the  sensation  of  crepitus  is 
oftr^n  heard  and  felt.  The  loss  of  runtinuity  may  also  be  estalilislied  hv  gently 
lifting  the  leg,  when  the  mohiiity  and  ang^ular  tiefuruiily  are  readily  apparent 
niOTenients  of  the  leg  will  also  serve  to  establish  tlie  presence  of  frac- 
by   noting  that  the   trftchanter 


^y^  not  follow  the  movement  of  the 

^Hbr  fragment.     All  the  other  signs 

■  rf  fracture    are    present— localized 

pain  and  tenderness  and  ecchymosis* 

Here,  as  in  otJier  fractures,  it  is  nn- 
^  wiae  to  seek  too  strenuously  for  the 

sign  of  crepitation,  lest  a  greater  in- 
I  jury  be  done  to  the  soft  parts  of  tlie 
I  limK 

^^  111    compound    fractures    of    the 
nfelir,  such  as  occur  fr<:»m  great  de- 
grees of  violence,  the  laceration  of 

the  vift  parts  is  of  variable  extent. 

It  rarely  happens  that  the  feni*>ral 

arterj  or  vein  is  injnred,  since  thev 

aft*  not  in  snfticiently  close  ajiposition 

to  the  bone  to   be   wounded,   except 

u  tin*  lower  emb 

The  examination   of   a    fi-afture 

"f  l\m    femur   should    be    condnct*Hl 

•vnh  great  care  and  gentleness.     It 

i^  nistomary  and   wise  to  postpone 

tljo  thorough  examination  nntil  sneli 
I  time  aii  an  anesthetic  can  be  given 
I'^lld  the  limb  placed  in  a  permanent 

dressing  of  one  or  other  character, 

amTrding   to   tlie   indications,      T\w 

mmt  jKJisitive  and  inlp^lrtant  sign  in 

fracture  of  the  femur  is  the  sbortcn- 

ine,  due  in  part  to  overriding  ami  in 

part   to    the    angular    displaceuu^nt 

This  is  determined  in  the  same  manner  as  when  examining  for  fracture  of  the 

nt^*k  of  the  fen^ur,  or  in  !iip- joint  disea^'e,  elsewlioTO  described  in  this  bonlc^  in 

^<J.  I  and  in  VoL  III.    The  position  of  the  patient  and  the  care  with  which  the 

measurements  are  taken  are  highly  important.     As  has  been  elsewhere  stated, 

tie  examination  should  be  made  upon  a  flat,  bard  surface,  preferably  a  table, 

ihard,  smooth  bed,  or  upon  the  floor.    The  entire  Ixidy  should  be  straight,  the 


Fi<7.  11>7.— Fractuhk  oii'  THE  Shaft  or  Tim 
Femur.  Slight  lat«mt  dl^pJacement,  (New 
York  Ht>spitaJ  coll#3ction.) 


same 


itself  not  tilted.  Tlio  jireeaiitiuns  used  in  luakiiig  the  meatiurertients  have  Ix^en 
elsewhere  described.  The  degree  of  shortening  found  varies  greatly  in  different 
cases,  and  niay  be  anyvvliere  from  a  fraction  of  an  inch  to  several  inehes.  In 
transverse  fracturia  sueli  as  occur  among  children^  if  the  Inmy  fragments  are 
interlocked,  or  not  f^eparated  laterally,  there  may  be  little  or  no  shortening,  ■ 
hot  only  ant^nlar  defunnity;  If,  however,  the  hitt-ral  displacement  is  snfti(*ient 
to  separate  the  broken  ends,  there  will  hj.  angular  defornjity,  with  overriding* 
Altliough  by  no  means  necessary  for  a  diagnoaijj,  the  X-rays  are  exceedingly 


Fia.  198.-^Fracture  of  the  Shaft  of  the  Femur;  UmoN  with  Axgular  Deformity, 
(ColJeclion  of  Dr.  C.  L.  Gibson.) 


val!ial)le  in  eases  of  fractnre  of  the  shaft  of  the  fennir  for  the  purpose 
deternnnin;x  wliether  the  fragments  are  held  in  proper  position  by  the  apparatus 
applied,  and  this  will  often  furnish  the  snrgeon  with  very  important  tiJnts  ns  to 
treatment.  It  is  to  he  borne  in  mind  that  there  h  nofliinp:  absolutely  regular 
about  the  direction  of  angular  displacement  in  fractures  of  the  femur.     The 


fi 
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(li-'plflcement  will  dopond  to  a  vory  ^ent  pxh-nt  upon  tbe  dirc'ction  of  tli8 
iuit^  of  fracture. 

Ill  fractures  of  tlie  lower  iliird  fhe  flmnces  of  the  injury  lieemninir  t^om- 
Irtl  by  the  projeelinn  of  tbe  lower  pu*!  «»f  ihe  ujiper  fragiiieut  lliroiigh 
uiu  are  greater  tUmi  else- 


wliere.     Fractures  in  tliis  re- 

paii^  tiho,  are  luore  apt  to  be 

e*Jiiiplieal**d   by  injury  of  the 

Hftt^ry  tit  'Vein,  and  it  is  well 

iii  erery  instance  to  test   the 

iml^atian  of  the  dorsal  is  pedis. 

h  tbe  Terj*  rare  cai^esj  of  m- 

mmplete  fracture,  wliether  in 

r/j^*'  '  r  in  adults,  the  signs 

«if  ii^^  ^vill   be  absent, 

tljou^li   anirular   deformity    is 

lit,    ur    may    be 

. .,  -.  ^1-  u^.^'l■A^  upon  iiianipu- 

ktimt.     In  cai^^  of  doubt  tbe 

X  rays    are  the   most  certain 

aH'niiii  iif  tliagnosis. 

The  trtnttnenl  of  fraeture 
»»f  the  shaft  of  tlie  feuiur  is 
imjiortant,  but  I  do  not  feel 
lliat  it  retjiiires  attention  in  a 
m»rk  <in  diagnosiji. 

The  prmjnomH  of  fraeture 
Af  the  shaft  of  the  femur  is 
in  general  favorable  altliougb 
it  rijiiat  always  be  regardeil 
as  n  sttrious  injure',  and  if 
egm{)C»nndet|       or       a.ssi>eiuled 

with  extensive  laceration  of  tlie  soft  ]tarti5,  or  of  the  blood-vessels,  it  may  l>e 
ft*ry  serious,  or  e\*t*n  fatal.  It  is  usually  inij>ossibIe  to  promise  a  patient  with 
friidure  of  the  shaft  ni  tbe  femur  that  uuitm  will  take  place  witb^mt  short- 
ening. Such  may  be  the  case,  but  no  plan  has  as  yet  been  devised  by  sur- 
^ina  which  will  reuder  such  a  rosidt  a  certainty.  A  sbortening  whieb  may 
amnuut  to  from  half  to  one  ineb  is  not  infrequently  observed,  and  does  not, 
a*?  a  nile,  interfere  %vitb  tlie  function  of  the  limb. 


Ciiild;  Pmon    with    Si.hjht   Ovkrhidixi;;.       Note    Uie 


InTEECONDYI.OID    FKArTURKR    OF    THK   PKMTTB 

Tlie  intercondyloiJ  fractures  of  tbe  feuiur  occur  from  falls  u|>on  tbe  lower 
end  of  tbe  bone^  as  the  result  of  which  it  is  Bupj>osed  that  a  fracture  of  the 
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lower  portion  of  the  shaft  ttikes  place,  antl  that  hy  fl  contimiaBce  of  the  vinlenee 
the  shaft  splits  the  lower  end  of  the  femur  in  two,  so  tliat  iisiiiilly  a  Y-  or  T* 
shaperl  fracture  is  prodneed,  though  the  main  fracture  of  the  sliaft  may  be  more 
or  less  transverse.    Tlie  separation  of  the  condyles  h  vertical  and  necurs  through 

the  intercondyloid  noteli.  There  is  usually 
couiplete  separation  of  tlie  condyles,  and 
they  may  he  forced  njiward  on  eitlier  side 
of  the  wedge-s!iajx^d  lower  end  of  the  upjH?r 
fragment.  Usually  the  condyles,  together 
wiHj  tlie  leg,  are  displaced  hack  ward.  The 
lower  end  of  the  upper  frapiuent  frequently 
enters  the  knee-joint,  and  the  condyles  may 
even  he  di8]ilaced  so  far  upward  that  its 
sliar]!  point  projects  throujjh  the  skin*  The 
reeo^aiition  of  the  fracture  is  usually  easy. 
Tlie  defonnity  is,  as  a  mle,  quite  marked, 
and  the  lower  end  of  the  upjit*r  fragment 
c*nn  frequently  he  felt  prnjeeting  under  the 
skin,  or  even  caught  therein.  The  condyles 
can  Ix^  i^rasped  and  moved  inde]rendently  uf 
oiu*  anotlier  njion  the  lower  end  of  the  shaft 
The  leg  follows  the  condyles. 

In  a  case  upon  which  I  operated  tvvo 
years  ago^  the  patient,  a  man  aged  thirty* 
years,  had  heen  at  w<u*k  at  tlie  top  of  a 
rather  high  ladder  wlien  the  support  gave 
way  and  he  fell  to  tlie  ground  striking  U|>on 
his  flexed  left  knee.  He  was  unahle  to  use 
the  liud),  and  was  hrought  to  the  hospital 
hy  the  auihidance.  Tlie  knee  was  flexed  and 
greatly  swollen  and  the  leg  witli  tljo  con- 
dyles was  displaced  hack  ward.  The  lower 
end  of  the  upjier  fragment  could  be  felt 
cauglit  in  the  skin  upon  the  anterior  asptx^t 
of  tlie  limh.  The  knee  was  greatly  swollen, 
and  measurement  witli  a  pair  of  calipers 
showed  that  the  transverse  distance  across 
the  condyles  was  greater  upon  the  injured  side.  Efforts  at  reduction  under 
anesthesia  failed,  so  that  I  made  a  cut  upon  the  front  of  the  limb  and  found 
a  long  sharply  pointed  lower  fragment  which  lay  lietween  and  rather  widely 
separated  the  condyles,  projecting  into  the  knee-joint,  A  loose  fragment  of 
the  posterior  part  of  the  shaft  about  two  inches  long  and  half  an  inch  wide  was 
renioved.  The  pointed  end  of  the  low^r  fragment  was  sawn  squarely  across 
about  two  inches   above   its  lower  extremity,   the  condyles  were   drilled   and 


Fia.  200. — OiiLiqrE  FRArrtrpni:  of  the 
I.o\^^^K  Paht  ur  the  iSHArr  of  the 
Fi:mtjr;  Umu?f  with  Sijoht  Dis^ 
Fi*ACEMt:NT.     (Author'a  cullectioii.) 
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sutured  together  witli  catgut  and  hrouglit  into  CMmtact  witlj  tlic  squared  end  of 
the  ribaft  The  limb  was  put  up  in  a  fixed  dreKsin^%  fltt;  knee  -slightly  flexed, 
mid  priiriary  nnirm  was  obtained.  At  present,  two  years  after  tlie  o])eratioii, 
there  is  an  inch  and  a  half  of  measured  shortening  and  flexion  at  the  kaee-joint 
is  possible  to  an  angle  of  about  40°,  The  patient ^  however,  complains  of  some 
pain  when  using  the  lindi  eontinuously,  and  has  not  retnrned  to  his  work, 
nor  to  anv  partieidar  orrupation,  liein^^  influenced  by  the  faet,  jM^rbapSy  that  a 
suit  for  damages  is  pi-nding. 

Separation  of  the  Epiphysis 

Separation  of  the  lower  epiphysis  of  the  femur  is  a  relatively  frequent  in- 
jurv  as  enmparecl  witli  sinular  aeeidents  in  other  parts  of  the  borly.  Tlie  injury 
occnirs  up  \o  the  twentieth  vear  of  life,  and  is  usually  eaused  by  great  degrees 
of  violenee,  such  as  falls  from  a  height,  or,  in  a  ]x?euliarly  large  nnndjer  of  ease^, 
as  noted  by  Stinison,  and  in  one  ease  of  my  own  upon  which  I  operated  in  the 
^ow  York  Hospital,  the  frnetnres  rxvcur  as  the  result  of  getting  the  limb  caught 
l^etween  the  spikes  of  a  moving  wheel.  A  few  cases  liave  also  lM?en  re[jorted  as 
the  result  of  violence  to  the  legs  of  the  infant  during  the  delivery  of  breech 
presentations.  Stimson  states  that  the  form  of  violence  usually  acts  by  byper- 
oxtending  or  abducting  tlie  knee,  the  epiphysis  being  thus  torn  away  from  the 
diaphysis, 

Tlie  fracture  occurs  through  the  epiphyseal  cartilr.ge  at  the  lower  end  of  the 
shaft,  ami  usually  the  iMi^riosteum  of  the  shaft  is  ratlier  extensively  torn,  renuiin- 
in^  attached  lielow  to  the  epiphysis.     The  condyles  are,  as  a  rule,  displaced 
dFoFM'ard  or  forward  and  to  one  or  the  other  side.     The  displacement  may  l>e 
onlv  partial  or,  on  the  other  hand,  the  condyles  nmy  ride  up4iii  the  anterior 
eiirfaee  oi  tlie  lower  end  oi  the  shaft,  as  in  one  case  rejiorted  by  Charles  Me- 
Bumey  {Annals  of  Surgery^  March,  1806).     In  this  case  reduction  was  only 
aceonipHshed  after  incision,   a  periosteal  elevator  hdng  used   to  ]^ry  tlie  con- 
dyles free  from  tlie  sliaft.      In  my  own  case  the  |)atieut  was  a  litlb'  lioy,  aged 
xiine  years.     Tlie  injury  had  lieen  caused  by  the  child  slijiping  while  getting 
out  of  a  wagon,  so  that  his  leg  passed  betwe*:^n  two  of  the  spukes  of  the  wheel, 
^vliicb,  continuing  to  revolve,  produced  the  injury.     Efforts  to  reduce  the  anter- 
ior displacement  under  ether  failed,  and  I  reduced  it  by  an  open  o|>eration, 
A^dien  by  traction  with  a  bone  hook  and  direct  pressure  the  fragment  was  re- 
jilaced,   and  so  long  as  the  knee  was  kept  slightly   flexed^   the   displacement 
did  not  teutl  to  recur. 

The  displacement  may  in  some  cases  be  quite  eoniplicated,  so  that  the 
condyles  are  rotated  upon  a  vertical  axis,  and  one  of  them  may  point  forward 
wliile  tlie  other  occupies  the  popliteal  space.  In  other  cases  I  he  fractured 
8UrfatH3  may  1>e  dircTted  backward.  The  injury  is  a  serious  one  fr<jm  many 
pjints  of  view,  Compression  or  laceration  nf  the  |>opIiteal  vessels  is  not  very 
rare,  and  interference  with  the  subsequent  growth  of  the  bone  is  cfvmmon.    The 


Fin.  201. — St"i'iiAro\i>YLoii*   Fhai^ire   df  the  Fig,   202.^ — Kxterjsal   Aspect   of   th«  1 

Fkmur.      Furiiiutiun  of  uVmnrlimt  nt4te<tphyU'«*  Shown    in    Flo.    201.     (Aimtaifiieal    I 

Antfrinr  vif'w.      (AnaUHuifaL    De|MtTtmetit  «>f  innnt  of  the  C^jluinbia  Uiiivifrwly  Medk 

Oiluiiihia  UiiiviTwily   Mftliral  College.)  U^RL"  ) 

Ik'  hrouglil  iiih»  cMnitiU't  iiiifl  inuvctl  uiw  ii].Hm  tlic  other,  the  charaefer  of  f^ 
itiiH  h  sufliripiit  to  iiidieate  tlip  iiittiire  of  tlm  injury,  siiife  it  is  soft  ami  not 
unless  th**  st^pii ration  i.s  ccmiplioated  by  a  line  of  frnrtiiro  tbroiigh  the  lowe 
of  the  shuft,  mu-li  that  a  iHmy  frai^nent  remains  attacheil  to  the  epip 
In  a  gcxHl  inauy  instances  the  injury  is  cumpound,  when  its  nature 
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readily  recognized  during  the  operative  measures  necessary  for  treatment     The 
upper  fragment  usually  penetrates  the  skin  in  the  popliteal  space. 

Fbacture  of  a  Single  Condyle 

Fracture  of  a  single  condyle  of  the  femur  is  a  rare  injury.  It  may  be 
produced  either  by  direct  violence,  as  from  a  fall  upon  the  knee,  or  by  traction, 
as  when  the  knee  being  bent  to  one  side  the  lateral  ligament  tears  away  one  or 
other  condyle,  or  it  may  be  caused  by  the  direct  pressure  of  the  tibia  against 
the  condyle  on  the  side  toward  which  the  leg  is  bent  (Stimson).  The  injury  is 
attended  by  the  ordinary  signs  of  fracture,  pain,  tenderness,  loss  of  function, 
mobility,  defoimity,  and  crepitation,  and  in  the  cases  in  which  much  displace- 
ment exists  the  diagnosis  is  very  simple.  In  some  cases,  however,  there  is  little 
or  no  displseo^ent  since  the  condyle  remains  attached  to  the  tibia,  and  its  at- 
tachments to  the  femur  may  be  only  very  sliglitly  torn.  In  these  cases  as  in  all 
apparently  serious  injuries  in  the  vicinity  of  the  knee-joint,  the  X-rays  will 
clear  up  the  diagnosis.  In  the  cases  w^ith  displacement,  tlie  condyle  may  be 
displaced  forward  or  backward,  or  directly  to  one  side.  In  the  first  two  groups 
the  deformity  at  the  knee-joint  and  the  positicm  of  the  leg  will  at  once  indicate 
a  serious  injury,  and  palpation  will  readily  make  out  the  presence  of  a  displaced 
mass  of  bone  attached  to  the  tibia,  the  fractured  condyle.  Stimson  states*  that 
in  the  reported  cases  the  results  have  varied  greatly.  In  some  the  fracture  has 
united  without  more  trouble  than  after  an  ordinary  fracture  not  involving  a 
joint;  in  others  suppuraticm  has  occurred  and  terminated  fatally.  The  treat- 
ment of  the  condition  is  the  reduction  of  the  disj)lacement  by  manipulation  of 
the  leg  and  of  the  fragment,  and  putting  it  up  in  a  fixed  dressing  in  such  a 
prisition  that  the  displacement  does  not  tend  to  recur.  Stimson  prefers  the 
position  of  extension  of  the  knee. 

GUNSHOT  WOUNDS  OF  THE  THIGH 

For  the  general  characters  of  gunshot  wounds  the  reader  is  referred  to  Vol. 
I.  As  was  there  pointed  out,  great  differences  exist  in  the  gravity  of  gimshot 
wounds,  not  only  according  to  the  (character  of  the  w(»ajxm,  and  of  the  bullet,  and 
of  the  range  at  which  it  is  fired,  but  also  wli(»n  the  missile  strikes  a  Ixme,  accord- 
ing to  the  portion  of  the  bone  struck,  whether  the  spongy  extremities  or  the 
iard  shafts  of  long  bones. 

Modem  military  rifle  bullets,  so  long  as  they  do  not  stroke  the  femur  or 
wound  important  vessels  or  nerves,  and  the  wounds  remain  uninfected,  produce 
injuries  of  very  slight  gravity,  which  tend  to  heal  by  first  intention.  Soft-nosed 
bullets  and  large  soft-lead  bullets,  fragments  of  shell,  or  bullets  already  deformed 
by  ricochet,  produce  injuries  of  the  soft  parts,  attended  by  a  greater  or  less 
laceration  of  tissue,  by  much  larger  wounds  of  entrance  and  exit,  and  by  a 

» L.  A.  Stimson,  loc.  cit.,  p.  331,  1907. 
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far  greater  likelihood  of  infection  with  its  subsequent  dangers.  Small-calibered 
rifle  bullets  which  penetrate  the  femoral  artery  may  be  followed  by  immediate 
death  from  hemorrhage,  or  by  a  traumatic  aneurism  with  the  results  which 
have  elsewhere  been  described.  Arteriovenous  aneurism  is  also  possible,  as 
recorded  in  several  cases.  They  will  produce  the  ordinary  symptoms.  (See 
Aneurism.)  In  recent  wars  wounds  of  nerve  trunks  have  been  observed,  as 
elsewhere  stated,  and  the  most  frequent  nerve  injured  is  the  great  sciatic. 
Usually  but  a  portion  of  the  nerve  is  cut,  or  the  bullet  passes  through  the  middle 
of  the  nerve  trunk,  causing  a  small  perforation.  The  immediate  symptoms  are 
pain  and  partial  disturbances  of  motion,  and  sensation  in  the  area  supplied 
by  the  nerve.  There  is  a  tendency  in  some  of  the  cases  to  the  production  of  a 
neuritis.  As  already  mentioned  under  Gunshot  Wounds  of  the  Pelvis,  in 
modern  warfare  gunshot  wounds  of  the  thigh  may  occur,  which  enter  the 
outside  of  the  thigh  near  the  knee  and  pass  upward,  emerging  through 
the  buttock,  having  passed  through  the  pelvis.  The  gravity  of  these  injuries 
will,  of  course,  depend  upon  whether  they  strike  bones  or  other  important 
structures.  The  mere  passage  of  the  bullet  through  a  long  track  in  the  soft 
parts  does  not  apparently  add  to  the  gravity  of  the  injury. 

Gunshot  Wounds  of  the  Femur 

Gunshot  wounds  of  tlie  femur  have  been  frequent  in  all  recent  wars,  and 
on  account  of  their  severity,  and  the  large  mortality  following  these  injuries 
and  the  difficulty  of  treating  them  properly  upon  the  field  of  battle,  or  in  field 
hospitals,  they  have  always  been  extremely  interesting  to  surgeons.  The  follow- 
ing statistics  in  regard  to  gunshot  fractures  of  the  femur  are  quoted  from 
Scudder :  ^ 

The  operative  mortality  following  compound  or  open  fractures  of  the  femur 
during  tlie  Crimean  War  was  about  73  per  cent.  During  the  American  War  it  was 
about  53  per  cent.  During  tlie  Franco-German  War  it  was  65  per  cent  among  the 
Germans  and  90  per  cent  among  the  French.  The  conservative  mortality — i.  e.,  in 
the  unoperated  cases — was  under  tliese  same  conditions:  Crimean  War,  72  per  cent; 
American  War,  49  per  cent;  Franco-German  War:  German,  28  per  cent;  French^ 
9  per  cent. 

Tn  the  war  with  Spain  in  Cuba  the  general  mortality  of  operated  and  non- 
ojierated  cases  was  only  about  ten  jier  cent,  and  in  the  war  l)etween  the  Russians 
and  tlic  Japanese  it  was  even  less  than  that.     Makins's  ^^  Surgical  Experiences 
in  South  Africa,''  in  a  comment  upon  tlie  results  of  gunshot  fractures  of  the 
femur,  says: 

As  regards  mortality,  fractures  in  the  upper  tliird  of  the  bone  proved  one  of 
the  most  formidable  injuries  which  came  under  treatment.  Suppuration  was  com- 
mon, at  least  sixty  per  cent  of  the  wounds  becoming  infected.     This  depended  on 

*  "  The  Treatment  of  Fractures,"  by  Charles  L.  Scudder,  sixth  edition,  p.  520. 
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several  roasoiiF,  oftt'ii  inst^parablc  froiTi  thi^  injuries  or  from  their  treatrnoiit  in  field 
hospiliiljs,  sui'li  HS'(l)  tlic  i'xii  wound  Imiii^  situatoi]  in  tlie  (irtngiTOiis  region  of 
the  thigh;  (2)  ineffective  dressing  and  fixation;  (.1)  llie  ininossibiliiy  of  ijisnring 
prinnirv  cleansing  and  removal  of  detached  fragnuMits  of  hniv;  (4)  the  necessity 
uf  ihe  eiirly  trans]>nrt  «>r  patients  to  tlie  slationai y  or  hase  hospitals,  often  for  great 
lUstauces;  (5)  the  com  para  tively  long  period  that  often  had  to  elapse  before  the 
ofiportnnit}'  of  doing  the  first  efficient  dressing  arrived.  Fractures  in  the  middle 
nnd  h>wtT  thirds  of  the  hone  were  tnore  easy  to  treat  successfully,  hut  those  also 
added  to  the  list  hoth  of  amputation  and  fatalities.  Punctured  fractures  of  the 
lower  articular  extremity  were  usually  of  little  importance,  as  they  progressed  with- 
out exception  >  as  far  as  my  experience  went,  favorahly. 

These  results  arc  in  accord  with  the  general  exijcrieut^  of  the  effects  of 
small  caliber  liigli-powered  bullets  upon  the  long  hones.  Upon  the  s|K>ngy  ex- 
t rem i ties  of  such  Irones  the  Imllet,  as  a  niloj  makes  cither  a  clean  perforation 
or  hut  little  eoniniinution,  and  if  the  wound  is  at  once  protected  l)y  an  occlusive 
dressing,  and  the  patient  is  not  moved  about  until  the  lind>  is  properly  im- 
liiobilized,  tlie  injuries  heal  with  extraordinarily  little  reaction,  even  when  they 
pass  through  the  knie-joinl,  as  lias  l>een  oljserved  in  a  nninher  of  eases  during 
recent  wars.  If,  on  the  other  handj  the  bullet,  while  niuving  at  high  velocity, 
s^trikea  the  hard  shaft  of  the  bone,  it  wnll  pnlverize  the  portion  of  the  shaft  struck 
and  will  cause  fissures  running  u]i  and  down  for  considerable  distances.  As 
was  pointed  out  when  si)eaking  of  gunshot  wountla  of  the  humerus,  if  the  bullet 
is  moving  at  a  slightly  diminished  velocity  the  fissures  will  usually  be  more 
extensive,  and  pass  for  greater  distances  uji  and  down  the  sluift  and  the  separated 
fragments  af  the  point  of  impact  will  l)e  largc*r.  In  both  these  gi'onps  the 
(legree  of  laceration  and  destruction  of  the  soft  parts  is  td'ten  extreme,  blood- 
vessels, nerves,  and  nmseles  Ijeing  extensively  torn  by  the  small  bone  fragments 
or  sometimes  by  t!ie  bullet  itself.  In  the  dia^osis  of  these  fractures,  it  is  to 
lie*  borne  in  mind  that  the  injury  to  the  soft  parts  is  often  more  important  than 
the  injury  to  the  hone,  and  that  such  injuries  may  be  very  extensive  of  the 
dce])c^r  structures,  though  the  wounds  of  enl ranee  ami  even  of  exit  may  be  (piite 
small.  The  situation  of  the  bulh*t  if  lodged,  the  dircctimi  unti  extent  of  the 
lines  of  fracture,  and  the  degri*e  of  ciumninution  ciin  be  licst  appreciated  by 
means  of  an  X-ray  examination,  if  such  ]ye  practicable.  Lndgment  of  the  pro- 
jectile, or  of  a  portion  of  it,  is  more  apt  to  oetmr  from  wounds  nuide  by  grajH'- 
shotj  by  fragments  of  shell,  or  by  bullets  wddeh  have  lost  a  pirtion  of  their 
velr^eitv  bv  ricochet. 

The  prognosis  is^  to  an  enormous  extent,  dcfx^ndent  upon  whether  or  not 
the  wound  ri^niains  aseptic,  in  a  large  prtJiH^rtion  of  eases  the  amount  of  shock 
following  gunshot  fractures  of  the  femur  is  very  marked,  and  where  extensive 
e<im!ninution  exists  the  niol»ility  is  great;  the  limb  upon  ])alpa(ion  nniy  seem  to 
efjnsist  of  a  invrv  bag  of  bones*  It  was  noticed  by  Makins  that  immediately 
folhvwing  the  injury  all  the  muscles  of  the  limb  were  paralyzed,  so  that  there 
was  little  or  no  tendency  to  the  production  of  shortening,  though  much  com- 
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minution  had  occurred.  After  a  few  days,  when  the  muscles  recovered  their 
tone,  the  shortening  in  some  cases  became  very  marked  indeed.  In  the  treat- 
ment of  these  fractures  the  most  important  element  is  the  avoidance  of  infec- 
tion, best  accomplished,  under  the  difficult  conditions  of  the  battlefield,  by  an 
occlusive  dressing.  The  longer  the  transport  of  the  patient  can  be  delayed,  and 
the  less  the  wounded  limb  is  moved  about,  the  better.  The  ideal  treatment,  as 
suggested  by  Sir  William  MacCormac,  of  such  cases  would  be  to  erect  a  tent 
over  the  wounded  man  and  not  transport  him  at  all.  If  transportation  is 
necessary,  both  thighs  should  be  immobilized  by  long  side  splints  extending 
from  the  axilla  to  below  the  feet,  and  additional  fixation  may  be  secured  by 
other  splints  laterally  and  posteriorly,  or  by  plaster  of  Paris,  if  such  is  at  hand. 
(See  also,  appendix.) 


CHAPTER    XX 

DISEASES  OF  THE  THIGH 

AITEURISMS  OF  THE  THIGH 

h  a  former  chapter  we  have  described  the  aneurisms  of  tlie  groin,  and  shall 

here  speak  of  aneurisms  of  the  superficial   femoral — femoral   aneurism.     A 

'arge  proportion  of  the  aneurisms  of  the  femoral   are  of  traumatic  origin, 

though  the  ordinary  causes  of  aneurism,  syphilis,  alcoholism,  arteriosclerosis 

from  any  cause,  are  responsible  for  a  certain  proportion  of  the  cases.     While 

the  aneurism  is  usually  solitary,  several  aneurisms  have  been  observed  in  the 

^HDurse  of  the  artery  in  the  same  case.     The  aneurism  may  devcloj)  on  the  main 

tiTink  or  occasionally  upon  the  profunda.     The  relative  frequency  of  femoral 

Aneurism  as  compared  with  popliteal   aneurism   is   about   1    to   4,   popliteal 

Aneurism  being  thus  much  more  frequent.     In  Crisp^s  statistics  there  were 

*>6  cases  of  femoral  aneurism,  and  of  these  21  were  classed  as  femoral  or 

f  ^moro-popliteal ;  22  were  said  to  have  been  in  the  groin,  4  near  the  groin, 

^nd  19  in  the  upper  third.     It  will  thus  be  seen  that  the  upper  portion  of  the 

"Vessel  is  more  frequently  affected  than  the  lower  part,  probably  on  account  of 

its  more  superficial  position  being  thus  more  exposed  to  injury  and  over  this 

^rea  also  to  stretching.     Aneurisms  developing  in  the  superficial  femoral  at  or 

Xiear  the  apex  of  Scarpa's  triangle  are  ordinarily  globular  in  shape.     Those 

"^hich  are  farther  down  cannot  so  readily  expand,  and  are  flattened  to  a  greater 

or  less  extent. 

Symptoms. — The  symptoms  during  the  early  stages  of  femoral  aneurism  are 

slight     Usually  the  patient's  attention  is  attracted  to  the  tumor  in  the  course 

of  the  artery  by  pain  or  by  paresthesia  along  the  inner  side  of  the  thigh  and  leg. 

Edema  of  the  extremity  may  develop,  though  it  is  far  less  common  than  is  the 

case  with  popliteal  aneurism.     The  tumor  itself  gives  the  ordinary  signs  of 

aneurism,  elsewhere  described,  and  the  posterior  tibial  pulse  felt  behind  the 

inner  malleolus   is  felt  weakened   or   delayed   upon   the   affected   side.      The 

sphygmographic  tracing  is  usually  characteristic.     It  is  at  times  difficult  to 

distinguish  between  an  aneurism  of  the  femoral  and  one  of  its  profunda  branch. 

H  the  aneurism  is  situated  upon  the  main  arterial  trunk,  changes  in  the  pulse 

should  be  observed  in  the  vessels  below,  and  such  would  probably  suffice  for  a 

diagnosis,  although  in  the  reported  cases  the  mistake  has  nearly  always  been 

made  of  supposing  that  the  aneurism  of  the  profunda  was  on  the  main  vessel. 

Cold  abscesses  or  other  cystic  masses  overlving  the  femoral  artery  receive  a 
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transmitted  pulsation,  so  tliat  in  some  instances  an  aneurism  has  been  mistaken 
for  an  abscess  or  vice  versa.  The  course  of  the  disease  is  toward  final  rupture 
and  death. 

Arteriovenous  Anenrism. — Arteriovenous  aneurism  is  occasionally  observed 
as  the  result  of  injury  in  the  thigh.  There  will  be  the  history  of  a  stab  or 
punctured  wound,  or  other  characteristic  accident,  and  the  development  of  the 
signs  of  arteriovenous  aneurism.     (See  Vol.  I.) 

VARICOSE  VEmS  OF  THE  TmOH 

Although  more  conunon  in  the  veins  of  the  leg,  a  varicose  condition  of  tlic 
veins  of  the  thigh,  notably  of  the  internal  saphenous  vein,  is  sufficiently  coumion. 
The  greatest  dilatation  in  the  vein  is  usually  just  as  it  enters  the  cribriform  fascia 
to  join  the  femoral  vein,  though  the  vein  may  be  dilated  throughout  its  length. 
The  signs  of  varicose  veins  of  the  thigh  are  perfectly  characteristic.  The  enlarged 
and  dilated  vein  can  be  seen  and  felt  beneath  the  skin.  Opposite  the  saphenous 
opening  a  very  considerable  swelling  may  be  formed  which  may  give  an  impulse 
on  coughing,  and  which  may  be  mistaken  for  a  femoral  hernia.  For  the  dif- 
ferential diagnosis  between  these  conditions  see  Hernia,  Vol.  IT.  A  wound  or 
rupture  of  a  varicose  saplienous  vein  may,  in  the  absence  of  proper  treatment, 
be  a  very  serious  accident  indeed.  Dangerous  and  even  fatal  bleeding  has 
occurred  under  such  circumstances.  The  recognition  of  the  condition  is,  of 
course,  entirely  simple  upon  inspection. 

LYMPHANGIECTASIS,  LYMPHADENOCELE  OF  THE  GROIN, 
ELEPHANTIASIS 

We  have  elsewhere  spoken  of  the  effects  of  lymphatic  obstruction  in  the 
groin,  the  result  of  removal  of  the  lymph  nodes  of  this  region,  and  of  those 
cases  due  to  obstruction  of  the  lymph  vessels  in  cases  of  filariasis.  By  the 
terms  lymphangioma  and  lymphangiectasis  we  ordinarily  understand  a  dilata- 
tion of  tlie  lymphatic  vessels  held  within  a  connective-tissue  framework,  and  by 
the  name  lymphadenocole  we  designate  a  similar  affection  of  the  lymph  nodes. 
Such  conditions  are  observed  in  the  thigh  with  moderate  frequency.  For  their 
pathology  the  reader  is  referred  to  Vol  I,  under  Tumors.  The  nonparasitic 
cases  of  lymj)hangioma  produce  in  the  lower  extremity  extraordinary  deformi- 
ties. (See  Fig.  203.)  In  the  majority  of  instances  we  are  not  able  to  deter- 
mine the  cause  in  the  individual  case,  when  obstruction,  due  to  filariasis,  the 
pressure  of  tumors,  and  th(»  removal  of  the  lymph  nodes  can  be  excluded.  The 
diagnosis  of  the  presence  of  the  condition  is  readily  made  upon  insjK^ction.  The 
only  cases  of  this  general  description  in  which  any  difficulty  of  diagnosis  is  likely 
to  exist  are  the  lymj)hadenoceles.  The  true  nature  of  the  mass  is  often  missed 
until  it  is  operated  upon.  It  presents  as  a  more  or  less  circumscribed  or  diffuse, 
harder  or  softer  mass  in  the  groin.     Dilated  lymph  vessels  leading  to  the  tumor 


1 


MYOSITIS   OSSmCANS   OF   THE   MUSCLKS   OF   THE   THIGH       455 

Q  sometimes  observed,  an«I  tlie  eoTiilitinn  niny  be  bilateral.  According  to 
Dowd  ("  Ameriean  Practice  of  Surgery/'  Vol  II,  page  577),  lymphadenocele  of 
tlie  ^rniii  biiB  lx?en  mistaken  for 
a  venereal  btibo,  an  omentnl 
lieraia,  a  cold  abscess,  a  lipo- 
ma, a  venons  erechlo  tumor, 
or  a  deep-seated  lymplumgi- 
onia.  Dowd  states  that  Ash- 
ford  foimd  that  in  many  of 
the  cases  which  he  saw  among 
soldiers  the  conrlition  was  be- 
lieved to  be  a  venereal  bubo. 
A  careful  study  of  tlie  case,  its 
ext  remely  chronic  character, 
and  its  merely  superficial  re- 
semblance to  tlie  conditions 
above  noted  should  enable  the 
surgeon  to  make  a  probable 
diagnosis.  Incision  and  extir- 
pation of  the  mass,  topjetlier 
with  pathological  study  of  the 
removed  tissues,  would  make 
the  diagnosis  quite  clear. 

MYOSITIS  OSSIFICANS  OF 
THE  MUSCLES  OF  THE 
THIGH 

The  muscles  of  the  thigh 
are  a  favorite  k>calization  for 
the  formation  of  bony  or  cal- 
careous nodules  and  plates  re- 
Iting,  as  a  rule,  from  oft- 
repeated  traumatism.  Wliile 
the  adductors  are  most  often 
the  seat  of  these  bony  growths, 
other  muscles   of  the  thigh — 

the  extensors,  and  sometimes  the  tlexors-^may  he  involvetl.  (See  Fig,  194.) 
The  affection  is  most  often  observed  among  cavalrymen,  who  are  obliged  to  ride 
much,  and  who  bold  the  thigh  firmly  against  the  saddle.  As  the  result  of  the 
repeated  mechanical  insults,  there  may  develop  more  or  less  massive  nodules 
or  pi a< pies  in  tbp  muscles  or  in  their  teuchms. 

k      The  recognition  of  the  condition  is  simple,     Fpon  palpation  the  hard  mass 
18  readily  felt  and  may  l)e  demonstrated  easily  by  an  X-ray  picture.     If  the 
ony  nodules  are  situated  in  the  muscular  belly  they  will  be  movable,  if  in 
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the  tendons  close  to  the  bone  they  will  be  less  so,  or  if,  as  in  the  ease  shown  in 
Fig.  194,  they  are  attached  to  the  femur,  they  will  Ix)  immovable.  If  in  such 
a  case  as  is  figured  in  the  text  a  fracture  of  this  bony  growth  took  place,  it 
would  surely  puzzle  the  examiner  until  an  X-ray  picture  had  demonstrated  the 
condition. 

SCIATICA 

Sciatica,  or  neuralgia  of  the  great  sciatic  nerve,  while  not  distinctly  a  sur- 
gical condition,  is  sometimes  treated  and  cured  by  surgical  means,  and,  more- 
over, sciatic  neuralgia  occurs  as  a  symptom  in  several  conditions  which  are 
distinctly  of  a  surgical  character.  The  disease  is  a  very  common  one.  It  affects 
males  more  often  than  females,  and  as  a  pure  neuralgia  is  most  frequent  in 
men,  and  during  middle  age.  The  disease  may  be  due  to  a  great  variety  of 
causes,  among  which  may  be  mentioned  injuries  of  the  trunk  of  the  nerve,  as 
contusions,  more  rarely  open  wounds,  whether  stab  or  gimshot  It  may  also 
occur  as  the  result  of  violent  muscular  strains  which  stretch  the  nerve  unduly. 
It  is  occasionally  seen  as  an  occupation  affection  among  those  whose  work 
requires  that  they  should  remain  for  a  long  time  in  a  squatting  attitude. 
Sciatica  may,  as  tlie  result  of  pressure,  complicate  many  intrapelvic  conditions. 
Tumors,  inflammatory  exudates,  either  connected  with  the  pelvic  organs  of 
the  female  or  due  to  disease  of  the  pelvic  bones,  may  all  be  accompanied  by  pain 
in  the  course  of  the  sciatic  nerve.  It  is  often  observed  as  a  symptom  in  condi- 
tions of  congestion  of  the  portal  system,  whether  due  to  cirrhosis  of  the  liver 
or  to  malignant  disease  within  the  abdominal  cavity,  etc.  Pain  in  the  course 
of  the  nerve  is  also  present  in  some  cases  of  extensive  varicose  veins  of  the  lower 
extremity. 

As  a  pure  neuralgia,  sciatica  may  be  caused  by  various  toxemias,  among 
which  may  be  mentioned  alcoholism,  and  it  is  believed  also  gout  and  rheuma- 
tism. In  the  multiple  neuritis  due  to  chronic  alcoholism  the  sciatic  nerve  is 
often  the  seat  of  pain.  It  is  not  always  possible  to  distinguish  between  those 
cases  which  are  pure  neuralgias  and  those  which  are  the  result  of  an  acutal 
inflammation  of  the  nerve.  The  longer  the  disease  remains,  in  spite  of  treatment, 
the  more  likely  is  it  due  to  an  organic  cause.  Starr  states  ^  that,  "  in  all 
the  cases  in  which  the  autopsy  has  been  obtained,  an  interstitial  neuritis  with 
congestion  of  the  vessels,  hemorrhages  into  the  sheath,  secondary  degeneration 
of  the  nerve  fibers  have  been  found."  In  a  large  proportion  of  cases,  however, 
the  duration  of  the  disease  is  so  sliort  and  is  characterized  by  such  sudden  inter- 
missions that  the  presence  of  organic  changes  in  the  nerve  is  improbable. 

Symptoms. — The  symptoms  of  sciatica  are  pain  in  the  course  of  the  sciatic 
nerve,  and  in  some  cases  in  its  cutaneous  distribution.  In  most  instances  the 
pain  is  a  deep-seated  one,  not  referred  to  the  skin,  and  is  most  intense  along 
the  back  of  the  thigh  and  at  the  point  of  emergence  of  the  main  trunk  from 

*  Starr,  "  Organic  Nervous  Diseases,"  first  edition,  p.  93. 


the  fK'lvis.  Tlic?  pain  may  I>e  liniitrcl  to  i\ie  coiirso  of  tlio  nrrvo  as  fur  ilmvn  a?*  the 
knee*  or,  in  other  mses,  it  will  Ite  referred  to  the  ^eisitie  distril»ntiini  in  the  leg 
and  ftKit,  In  add  it  ion  to  the  pain,  the  nerve  is  teiicler  on  jiressiire,  esjieeially 
at  tho8e  pf»ints  wlaere  il  may  Ik*  eoinprewsed  ;i^ainst  firm  nnilerlyin^sj  striTetiireSj 
a&  at  the  i^eiatic  noteh  opposite  tlie  gluteal  fiirmw,  heUveen  the  trwhauter  and 
t!ie  tnlierosity  of  the  isehrnni.  If  the  entire  distrihuhrm  (d*  tin*  nerve  is  involved, 
there  may  Ix*  tenderness  on  pressure  also  over  the  neek  of  tlie  tihida  and  heliind 
the  inner  niallefdus.  Tliere  is  nsnally  tenderness  thronghtnit  the  course  of  tlie 
nen'e  njKjii  deep  pressure  along  the  haek  of  the  thiijjlK  The  pain  is  renilere<l 
iinieh  worse  hy  flexion  of  the  thigh  on  the  jx^lvis,  the  knee  l^'ing  extended.  The 
pain  is  sometimes  constant,  sometimes  remittent,  hut  there  are  in  niosl  instances 
aente  attacks  of  sudthm  severe  pain  in  addition.  In  sotue  eases  the  pain  cinnes  on 
slowly  and  gradnally,  and  k^eomes  worse  and  worse*  fur  a  nnmher  of  days.  In 
others  the  aente,  siuhlen  attacks  of  pain  are  more  marked,  the  patient  k'ing 
fairly  eomforfahle  in  the  intervals.  In  severe  cases  the  patient  nuiy  l>e  f|nite 
incapacitated  for  work,  or  may  be  eonfined  to  the  bonse  or  even  to  liis  hed.  If 
the  pain  is  severe,  the  patient  will  limp  while  walkiii<i:  and  will  hold  the  tlii^h 
quite  stitfly.  The  h<jdy  is  l>ent  toward  the  s<nind  siile  instinctively  in  order  that 
the  weight  of  the  trnnk  may  not  fall  npon  the  affected  lindx  In  chronic  eases 
there  may  l»e  quite  a  marked  habitual  deformity.  The  jmsition  is  tints  deseriljed 
by  Starr :  * 

In  sciatica  the  thigh  is  somewhat  adducted,  the  fold  of  the  hiitlock  is  depressed, 
and  the  knee  is  slightly  flexed,  even  when  ,^tandiug  in  an  upright  position.  The 
entire  spine  m  somewhat  deflected  with  the  convexit}^  toward  the  afl^ected  side.  This 
18  due  to  an  instinctive  ctTort  to  support  the  weight  on  the  well  limb.  There  is 
sometimes  a  slight  wasting  of  muscles  in  the  limh. 


Differential  Diagnosis. — The  ditTerential  diagnosis  of  sciatica  is  rather  im- 
portant fnr  tlie  surg;e*ui,  since  a  nnnd>er  of  conditions  of  a  more  serious  char- 
acter iinty  be  aeeompanied  by  pain  in  the  course  ni  this  nerve.  It  may  be 
distinguislu^d  from  sai-ro-iliac  disease  by  the  fact  that  in  scialiea  crowding  of 
the  pelvic  bones  together  does  not  increase  tlie  paiii.  Tlie  pain  <>f  liipjoint 
disease  is  nsnally  referred  to  the  inner  aspect  of  the  thigh  and  knee-joint  in 
the  distribntion  of  the  obturator  nerve;  not  in  the  course  of  the  sciatic,  nor  is 
the  sciatic  nerve  net-essarily  tender  in  inflanmiations  of  the  bipjoint.  The 
affections  of  the  cord  and  of  the  cauda  eqnina,  whether  inflammatory  or  due 
to  the  presssure  of  tumors,  are,  as  a  rule,  bilateral  Sciatica  may  he  so,  bnt  this 
is  exceptional.  I  have  seen  one  such  case,  which  I  cured  by  stretcliing  botli 
sciatic  nerves  throu»zli  incisions. 

The  serious  affections  of  the  cord  and  cauda  are  attended  by  distnrbanct*B 
of  sensation  in  the  distribution  of  the  nerve,  anestliesia,  etc.,  and  in  many  cases 
also  there  will  be  paralyses  of  muscles,  or  of  groups  of  muscles,  sometimes  dis- 
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turbances  of  the  functions  of  the  bladder  and  rectum.  It  is  always  important 
to  eliminate  locomotor  ataxia  when  a  patient  comes  complaining  of  pain  in  the 
course  of  the  sciatic  nerve,  since,  although  the  pains  of  locomotor  ataxia  are 
more  commonly  felt  in  the  distribution  of  the  nerves  upon  the  front  of  the  thigh, 
sciatica  is  sometinacs  an  early  and  severe  symptom.  The  loss  of  knee-jerks, 
the  pupillary  changes,  and  the  areas  of  anesthesia,  or  blunting  of  sensibility 
regularly  observed  in  locomotor  ataxia,  are  absent  in  sciatica.  As  stated,  the 
more  persistent  the  condition,  the  more  likely  is  it  due  to  an  organic  cause. 
A  great  many  methods  of  treatment  have  been  tried  in  sciatica.  In  my  own 
experience,  baking  of  the  limb,  application  of  the  actual  cautery  along  the  course 
of  the  nerve,  and,  in  the  most  obstinate  cases,  exposing  the  nerve  in  an  incision, 
stretching  and  liberating  the  adhesions  which  are  often  found  at  the  point 
where  the  nerve  emerges  from  the  sciatic  notch,  have  been  most  successful. 
Stretching,  however,  failed  entirely  in  one  case. 

BLASTOMYCOSIS 

A  description  of  this  condition  was  inadvertently  omitted  from  Vol.  I  of 
this  work,  and  since  in  the  case  figured  in  the  text,  through  the  kindness  of 
Dr.  George  Woolsey,  the  lesions  were  situated  upon  the  skin  of  the  thighs  and 
buttocks,  it  may  well  be  briefly  described  in  this  place.  Blastomycosis,  some- 
times spoken  of  as  blastomycetic  dermatitis,  psorospermiasis,  and  saccharo- 
mycosis,  is  a  comparatively  rare  disease,  caused  by  the  growth  in  the  tissues  of 
a  yeast  fungus.  Probably  several  varieties  of  these  fungi  are  capable  of  produc- 
ing similar  lesions.  In  man,  the  disease  may  infect  the  integument  as  a  chronic 
inflammatory  ])rocess,  or  in  a  few  cases  it  has  given  rise  to  tumors  in  the  in- 
ternal organs,  and  in  one  case,  reported  by  G.  Brewer,  tumors  resembling  some- 
what sarcomata,  situated  in  the  spine.  The  lesion  produced  upon  the  skin  is  a 
chronic  inflammation,  accompanied  by  the  formation  of  granulation  tissue,  and 
attended  by  suj)erficial  suppuration.  It  is  quite  important  to  recognize  the 
condition  in  order  that  it  may  be  differentiated  from  tuberculosis  of  the  skin 
(Tuberculosis  Verrucosa  (-utis,  see  Vol.  I),  from  some  of  the  forms  of  epi- 
thelioma, and  from  the  later  lesions  of  syphilis.  This  differentiation  can  be 
made  by  the  recognition  under  the  microscope  of  the  characteristic  fungi.  The 
lesions  upon  the  skin  are  in  the  nature  of  a  papillary  dermatitis  with  the  forma- 
tion of  minute  abscesses,  which,  beginning  as  a  small  papule,  soon  takes  on  a 
pustular  character  and  tends  to  spread  continuously  over  the  surface,  and  to 
produce  by  inoculation  other  similar  foci  in  the  vicinity  or  on  distant  parts  of 
the  body.  The  lesion  is  slightly  elevated,  soon  bec(nii(\s  covered  with  a  crust, 
and  progresses  slowly  until  a  large  area  or  areas  of  skin  nuiy  Ik*  involv(Ml. 
When  the  scab  is  reniovcvl  the  surface  of  the  lesion  has  a  warty  api)earance,  is 
soft,  somewhat  (^levated,  and  shows  scattered  minute  abscesses.  The  border  of 
the  lesion  exhibits  the  characters  of  a  chronic  inflammation,  the  skin  is  dark  red, 
and  the  redness  and  infiltration  end  abruptly  in  the  healthy  surrounding  in- 
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tegnment.     Upon  sqiieeziug  ihv  intilt rated  jnirts,  little  drops  uf  iiiiieo-pus  iiiaj 
be  made  to  exude  from  the  abscesses. 

The  diagnosis  must  he  made  microscojiicallji  oitlier  hy  finding  the  fungi  in 
tlif  pus,  or  after  excision  of  the  lesifm,  in  the  tisi*iu;\s.  When  the  pii^  is  nxaiiiined 
tmJerthe  microscope  the  fungi  are  foimil  free;  when  sect  inns  of  tissue  are  uaed 


ft^SOl— liLA?vrt»Myeii>!iia  of  the  TiiiGH  ani>  Huttocks.  Ditnition  of  the  dispanp  eight  year*.  Re- 
tomd  three  monthii  after  operative  removal.  In  addition  tjo  the  iK-tive  h^Htmis,  the  soars  of  former 
opefKtkm^  may  be  sm-n.  The  cas*e  improved  under  the  use  of  iodid  of  potajshium  iutuniaJly.  (Kind* 
BOior  Dr.  Geor^  Woolaey.) 

fef  diagnoeis  the  fungi  will  be  found  chiefly  in  the  giant  eelk,   which   are 

MiiTiflant,  and  occur  in  this  as  in  other  prfiliferjiting  skin  lesimis.     In  exarTJin- 

UJgtlie  piia  a  drop  of  it  is  placed  uyion  a  uiiernscojie  slide  and  to  it  is  added  a 

t[iirfy-j»er-cent  solution  of  sodiiun  hydrate,     Upon  this  is  placed  a  cover  glass, 

and  che  specimen  is  exauiined  without  staining.     The  fungi  apfiear  as  rouuded, 

<ioub!e  contoured  J  highly   refractive  hotlitAs,   whicli   measure  from   7   to   20  ^. 

They  may  be  seen  in  groups,  or  in  pairs,  or  singly  in  the  microscopic  fiekL 

So  Jong  as  the  disease  is  confined  to  the  integnmentj  the  general  health  does  not 

spfjear  to  suffer  materially*  hut  if  the  orgaui^ui   invades  the  lungs  or  other 

internal  organs  tlie  condition  is  serious  and  often  fatal.     The  disease  shows  a 

peculiar  tendency  to  recur  after  operative  removah     In  tht*  case  shown  in  Fig. 

20^  the  scars  of  former  o|K'ratiniis  are  rea<lily  sei-m     Tlie  ]iatient  was  a  negro 

man  who  hatl  siitferetl  from  the  disease  for  a  numher  of  yr^ars. 

The  treatment  of  blastomycosis  is  partly  operative  and  partly  uiedienl. 
large  doses  of  iodid  of  jiotassiuni  up  to  500  grains  a  day  have  h^m  successful, 
fJJeran  recommended,  and  used  with  good  results,  sulphate  of  copper  both  ex- 
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teriially  as  a  wash  in  a  one-per-cent  solution,  and  internally  in  doses  from  one 
quarter  to  one  half  a  grain  three  times  a  day.  The  condition  belongs  more 
properly  to  diseases  of  the  skin,  and  yet  it  will  occasionally  come  under  the 
observation  of  the  general  surgeon  and  he  should  l^e  able  to  recognize  it.  When 
the  fungus  develops  in  the  deeper  structures  it  may  give  rise  to  subcutaneous 
nodules,  or  deeper  placed  tumors  having  the  gross  appearances  of  a  myxo- 
sarcoma. 

ACUTE  OSTEOMYELITIS  OF  THE  FEMUR 

Acute  osteomyelitis  of  the  femur  occurs  in  about  forty  per  cent  of  the  cases 
of  acute  osteomyelitis  of  the  long  bones.  In  other  words,  the  femur  is  a  fre- 
quent localization  for  this  disease.  The  part  most  often  affected  primarily  is 
the  lower  portion  of  the  shaft,  whence  the  infection  spreads  upward  and  down- 
ward. For  the  pathology  and  course  of  the  disease  in  general  the  reader  is 
referred  to  acute  osteomyelitis,  Vol.  I.  When  the  disease  is  localized  in  the 
femur,  the  general  septic  symptoms  are  apt  to  be  severe.  The  disease  begins 
here,  as  elsewhere,  with  the  sudden  onset  of  fever,  also  with  chills,  and  is  char- 
acterized by  the  presence  of  acute  and  agonizing  pain  referred  to  the  affected 
thigh.  In  the  cases  which  survive  the  general  septic  process,  the  whole  limb 
rapidly  swells,  the  subcutaneous  veins  are  dilated,  and  here,  as  elsewhere,  red- 
ness of  the  skin  is  usually  absent.  Swelling  may,  however,  be  delayed,  and  hence 
arise  errors  in  diagnosis.  The  limb  is  powerless;  the  slightest  movement  causes 
a  marked  increase  of  pain  unless  the  mental  condition  of  the  patient  be  so  dulled 
that  he  does  not  react  to  ordinary  stimuli.  In  former  days  the  condition  was 
frequently  confounded  with  typhoid  fever.  At  present  the  leucocyte  count 
affords  valuable  aid  in  diagnosis.  Perforation  of  the  periosteum  occurs  after 
a  variable  i)eriod,  depending  uiK)n  the  intensity  of  the  infection.  In  the  most 
acute  eases  a  diffuse  suppurative  process  of  the  soft  parts  of  the  thigh  may  be 
present  in  from  ten  days  to  two  weeks  after  the  onset  of  the  disease.  In  other 
cases  such  perforation,  if  the  disease  is  subacute,  may  be  long  delayed.  (See 
case  described  of  subacute  osteomyelitis  of  the  femur,  Vol.  I,  page  183.)  Here, 
as  in  other  bones,  the  mistake  is  sometimes  made  of  supposing  that  the  suppura- 
tive inflammation  of  the  soft  parts  is  the  primary  condition.  In  every  case  of 
doubt  it  is  the  duty  of  the  surgeon  to  inspect  the  femur  over  a  considerable  area 
and  to  make  a  small  oix^ning  with  a  trephine,  gouge,  or  other  suitable  instrument 
through  the  cortical  layer  of  the  bone,  when,  shjould  osteomyelitis  be  present, 
pus,  usually  under  tension,  will  pour  forth.  If  a  single  opening  is  not  sufficient 
to  discover  the  jiresence  of  infection  of  the  medulla,  several  minute  openings 
may  be  made  at  diff(»rent  points.  As  was  pointed  out  in  Vol.  T,  a  very  valuable 
guide  as  to  tlie  center  of  the  process — that  is  to  say,  the  primary  ])oint  of  in- 
fection— is  the  discovery  of  the  area  of  greatest  tenderness  upon  palpation  along 
the  shaft  of  the  hone.  This  will  not  be  quite  so  easy  in  the  case  of  the  femur 
as  in  the  case  of  more  superficially  placed  bones,  but  I  have  always  found  it  a 
useful  guide  in  determining  the  site  of  incision.     In  a  good  many  cases  after 
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mcising  the  soft  parts,  it  will  be  found  that  the  periosteum  is  thickened,  con- 
gested, and  loosened  from  the  surface  of  the  bone.  In  other  cases  incision  of 
tie  periosteum  will  permit  at  once  the  escape  of  pus,  and,  in  still  others,  the 
periosteum  will  be  found  loosened  and  the  underlying  bone  not  of  its  normal 
pinkish  white,  but  of  a  dead  white  or  slightly  greenish-yellow  color.  As  was 
stated  in  Vol.  I  and  Vol.  Ill,  involvement  of  the  knee-joint,  or  of  the  hip-joint, 
either  as  an  acute  serous  synovitis,  or,  later,  as  a  purulent  arthritis,  may  take 
place  in  the  course  of  the  disease.  The  local  signs  and  symptoms  of  these  con- 
ditions have  been  elsewhere  described. 

Tbe  treatment  of  the  acute  cases  is  early  incision  and  the  construction  of  a 
canal  in  the  long  axis  of  the  bone,  which  will  give  entirely  free  exit  to  the  pus, 
followed  by  cleaning  out  of  the  infected  medulla  and  disinfection  with  hydrogen 
peroxid.     The  wound  should  be  left  largely  open.     In  neglected  cases,  if  the 
patient  survive,  the  soft  parts  of  the  limb  will  finally  1^  perforated  with  the 
escape  of  abundant  pus.     In  these  the  entire  shaft  of  the  bone  may  undergo  a 
sobsequent  necrosis  and  become  covered  by  an  involucrum  of  new  bone,  through 
^hich  cloacal  openings  leading  to  sinuses  are  formed.     If  ojx^rated  upon  early, 
4e  subsequent  history  of  the  cases  which  survive  is  usually  not  unfavorable. 
The  amount  of  necrosis  will  vary,  of  course,  in  differout  cases,  but  usually  it 
*ill  be  confined  to  the  formation  of  one  or  more  sujx^rficial  sequestra.     These 
^«ke  the  form  of  thin,  long  scales  of  bone,  more  or  less  worm-eaten  at  their 
©orders.     In  other  cases  the  sequestra  will  be  more  massive,  and  will  involve  a 
Considerable  jX)rtion  of  the  thickness  of  the  shaft.     The  size  of  the  sequestrum 
niay  often  he  inferred  from  the  distribution  of  the  sinuses  upon  the  surface  of 
the  limb.     The  farther  apart  such  sinuses  are,  and  the  greater  their  number, 
the  more  the  likelihood  that  the  sequestrum  is  of  considerable  size.  Occasionally, 
in  neglected  cases,  several  large  or  smaller  sequestra  will  be  formed  along  the 
shaft    A  goo<l  X-ray  picture  of  the  bone  will  often  aid  the  surgeon  greatly  in 
planning  his  incisions  for  the  removal  of  the  dead  bone.     The  separation  of  the 
aequestrum  in  osteomyelitis  of  the  femur  takes  place  in  from  two  and  a  half  to 
8lx  months,  dej)ending  upon  the  local  conditions  in  the  individual  case.     Ex- 
amination with  a  probe  previous  to  oj^ration  is  to  he  avoided  as  far  as  possible. 
It  is  desirable  to  remove  the  sequestra  at  a  time  when  they  have  separated  from 
the  surrounding  new  bone,  for  two  reasons:  If  the  ojxiration  be  done  at  too 
early  a  period  it  may  happen  that  more  than  the  necessary  amount  of  bone  will 
he  removed,  with  a  possible  resulting  spontaneous  fracture.     If,  on  the  other 
hand,  the  operation  be  too  long  delayed  the  patient  suffers  from  the  depressing 
effects  of  chronic  sepsis,  and  may  develop  amyloid  degeneration  of  the  kidneys, 
liver,  and  spleen. 

As  the  result  of  osteomyelitis  of  the  femur,  deformities  of  the  bone  may 
result,  in  the  nature  of  cur\'atures,  depending  for  their  situati(m  and  direction 
upon  the  anatomical  site  of  the  lesion.  Thus,  coxa  vara,  anterior  or  lateral  cur- 
vature of  the  upper  portion  of  the  shaft,  may  result,  or,  in  the  lower  end  of  the 
bone,  a  sharp  curvature  just  above  the  condyles  with  its  convexity  forward  or 
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forward  and  outward.  In  addition  to  deformities  of  this  character,  the  in- 
volucrum  may  l>e  very  large  and  thick,  so  that  ui>on  recovery  the  entire  shaft 
of  the  femur  is  greatly  increased  in  diameter.  Further,  there  may  occur  inter- 
ference with  the  growth  of  the  bone  in  case  the  epiphyseal  cartilage  is  invaded. 
Pathological  separation  of  the  epiphysis  may  occur,  with  interference  with  the 
subsequent  growth  of  the  shaft,  producing  permanent  shortening,  if  the  disease 
occurs  in  children  or  during  the  period  of  growth,  which  indeed  is  the  rule.  In 
other  cases  the  i)rocess  will  be  of  an  irritating  character,  such  that  an  over- 
growth of  the  lM>ne  in  length  may  take  place,  though  the  latter  condition  is  less 
comnnm  than  the  former.  If  the  entire  thickness  of  the  shaft  over  a  consider- 
able area  undergoes  necrosis,  it  will  occasionally  happen  that  not  sufficient  new 
bone  is  formed  to  preserve  the  continuity  of  the  shaft,  in  which  case  very  great 
shortening  and  deformity  may  result,  rarely,  with  the  production  of  an  area  in 
the  thigh  where  no  bone  exists,  and  a  flail-like  limb. 

Circumscrihed  osfromyeliiis  occasionally  occurs  in  the  femur,  either  as  a 
secondary  condition  in  the  shaft,  following  the  acute  form,  in  cases  in  which  the 
original  operation  has  not  removed  all  the  infectious  foci,  or  where  they  have 
formed  in  spite  of  such  removal,  and  second,  as  a  primary  localized  process  in 
the  epiphyses  of  the  b(me.  In  the  case  of  the  femur  the  latter  group  are  more 
apt  to  occur  in  the  lower  than  in  the  upper  epiphysis.  In  both  these  grouj)s  the 
lesion  is  essentially  a  chronic  one.  The  symptoms  consist  chiefly  of  pain  and 
tenderness  over  the  affected  bone  area.  The  constitutional  symptoms  are  often 
slight  or  absent,  but  owning  to  the  persistent  pain,  usually  worse  at  night,  these 
patients  may  suffer  greatly  from  loss  of  sleep  and  deteriorate  to  a  marked 
degree  in  general  health. 

The  diagnosis  is  to  be  made  from  the  history  of  a  previous  attack  of  acute 
osteomyelitis,  or,  in  the  group  of  cases  primary  in  the  epiphyseal  end  of  the 
bone  from  the  persist (»nt  pain  and  by  the  discovery  of  some  point  of  extreme 
local  tenderness  over  (me  or  other  condyle,  upon  pressure.  Such  a  point  f)f 
tenderness  forms,  as  in  the  acute  cases,  a  valuable  guide  for  the  position  of  an 
incision  and  for  the  point  at  which  the  bone  should  be  opened.  In  these  cases 
also  the  X-rays  may  be  a  valuable  aid  in  diagnosis. 

TUBERCULOUS  OSTEOMYELITIS  OF  THE  FEMUR 

The  pathology  and  course  of  the  disease  in  general  have  Ix^en  sufficiently 
described  in  Vol.  T,  page  LS8.  Primary  localization  in  the  shaft  of  the  femur 
is  rare;  much  more  commonly  the  infe(;ti(m  occurs  as  an  embolic  process  in  tlie 
upjx'r  epi])hysis,  or  in  the  ii(»ck,  or  in  the  lower  e])iphysis,  in  one  or  other  of  the 
condyles  of  the  femur.  The  history  of  these  castas  is  very  generally  that  of 
tuberculous  hi])-j<)iiit  disease,  or  of  tuberculosis  of  the  knee-joint,  res])ec*tively. 
Only  occasionally  does  it  happen  that  the  patient  is  brought  to  the  surgi^on  at 
so  early  a  jx^riod  that  the  diagnosis  of  a  localized  tul)erculous  infection  of  the 
epiphyseal  ends  of  the  femur  can  be  made  at  such  a  time  that  the  0|>erative 
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removal  of  the  focus  will  prevent  invasion  of  the  hip-  or  knee-joints,  respectively. 
It  should  be  borne  in  mind  in  this  connection,  that,  until  the  knee-  or  hip-joints 
tie  invaded,  the  local  signs  and  symptoms  referable  to  the  presence  of  a  tuber- 
culous osteitis  may  be  very  slight  indeed.     In  the  condyles  of  the  femur  the 
diild  may  complain  of  a  little  pain  upon  one  or  other  side  of  the  limb,  and 
palpation  may  detect  a  small  area  of  tenderness.     Such  children  should  be  ex- 
anined  with  care  for  evidences  of  tuberculosis  elsewhere,  and  a  family  history 
of  tuberculosis  should  be  sought  for.     It  is  in  these  cases  especially  that  care- 
folly  taken  X-ray  pictures  with  tubes  of  low  resistance  may  enable  the  surgeon 
to  locate  the  focus  of  infection  before  it  has  involved  the  joint,  and  thus  permit 
its  early  and  successful  removal.     I  have  in  a  number  of  instances  been  able  to 
mike  the  diagnosis  of  a  small  tuberculous  focus  in  one  or  other  condyle  of  the 
femur,  or  in  the  upper  end  of  the  tibia,  and  to  remove  it  with  preservation  of 
thejomt    In  the  upper  end  of  the  femur  the  conditions  are  much  more  diflS- 
cnlt,  unless  the  focus  is  situated  in  the  great  trochanter,  when  it  may  give  rise 
to  signs  and  symptoms  sufficient  for  a  diagnosis,  or  may  be  demonstrated  by 
ineansof  the  X-rays.     (See  also  Tuberculosis  of  the  Hip.    For  further  informa- 
tion see  Vol.  I,  Tuberculosis  of  Bone,  and  The  X-rays  in  Surgical  Diagnosis.) 


CHAPTER   XXI 

TUMORS    AND    DEFORMITIES    OF    THE    THIGH 

RACHITIC  DEFORMITY  OF  THE  FEMUR 

For  a  general  description  of  rachitis,  see  Vol.  I.  As  has  been  stated  in 
Vol.  I,  rachitis  is  a  disease  observed  in  children,  due  to  improper  feeding 
and  unhygienic  surroundings.  The  most  notable  results  are  disturbances  in 
the  nutrition  of  the  bones.  The  bones  are  unduly  pliable.  This  disturbance 
affects  chiefly  the  development  of  the  shafts  of  the  long  bones,  due  largely  to 
imperfect  activity  of  growth  at  the  epiphyseal  junctions.  The  diagnosis  of 
these  conditions  usually  presents  no  difficulties.  In  the  femur  a  variety  of 
deformities  occur,  among  them  coxa  vara,  elsewhere  described,  and  in  rachitic 
cases  frequently  bilateral.  In  the  shaft  of  the  bone  the  rachitic  deformity 
is  usually  a  bowing,  w^ith  its  convexity  outward  and  forward.  It  is  often 
associated  with  a  similar  deformity  of  the  tibia?,  and  in  these  cases  very  marked 
bow-legs  are  produced.  (See  Fig.  205.)  Such  anterior  and  outward  bowing 
may  be  associated  in  the  same  case  with  coxa  vara,  and  in  a  few  cases  which 
I  have  observed  where  the  individuals  went  on  to  adult  life  without  treatment, 
the  improper  manner  in  which  the  weight  of  the  body  was  supported  produced 
not  only  a  painful  affection  of  the  hip-joint,  but  also  a  marked  arthritis  of  the 
knee,  with  an  overgrowth  of  the  external  condyle  of  the  femur  and  partial 
pressure  atrophy  of  the  internal  condyle.  The  coxa  vara  of  rachitis  is  often 
due  to  an  outward  bowing  of  the  upper  part  of  the  shaft;  symptoms  rarely 
appear  until  adolescence.     In  others  the  neck  itself  is  bent  downward. 

A  man  who  suflFered  from  this  condition,  and  upon  whom  I  operated  a 
number  of  years  ago  by  dividing  the  shaft  of  the  femur  at  the  point  of  greatest 
convexity  in  its  curve,  was  greatly  improved  thereby,  although  he  never  entirely 
recovered  from  the  chronic  arthritis  of  the  knee-joint. 

The  deformities  known  as  knock-knee,  or  genu  valgum,  and  its  opposite 
deformity,  bow-legs,  or  genu  varum,  will  be  spoken  of  under  "  the  knee-joint " 
and  "  the  leg."  In  a  general  w^ay,  however,  it  may  be  said  that  the  diagnosis 
of  these  conditions  can  be  made  on  inspection. 

We  have  already  in  various  places  described  some  of  the  congenital  de- 
formities of  the  femur  under  the  head  of  Congenital  Dislocation  of  the  Hip- 
joint  and  Coxa  Vara.     In  addition,  there  may  be  mentioned  as  rare  congenital 
deformities  an  imperfect  development  of  the  shaft  of  the  femur,  such  that, 
the  condyles  below  remain  ununited  to  a  more  or  less  imperfectly  developecL 
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diaptysiSj  which  in  some  cases  is  not   united   to  the  liead  or  imelanter,  so 

thai  the  shaft  being  wholly  or  partly  absent,  the  troeliauter  and  head  of  the 

Utne  exist  as  indej*en<lent  centers  of  ossi- 

ficiitioa*     In  a  few  cases  the  knee*  and 

liip-jijints   are   perfectly    develojted,    and 

imire  to  a  shaft  wbieli  is  greatly  short- 

fUrti  and  never  develops  sufticiently  to  be 

mA  properly    in   conjunction   witli   the 

utlier  limb.     The  details  of  these  various 

Afr^nnities  are  readily  reeognized  on  in- 

F}n'rIon  and  palpation,  and  may  be  exhib* 

ited  with  great  clearness   by  means  of 

X-ray  pictures. 

TUMORS  OF  THE  THIGH 

In  the  skin,  in  the  soft  parts  of  the 
tiigh,  and  in  tlie  feuinr  tbere  uiay  de- 
velop tumors  of  the  most  varied  deserip* 
tVm.  The  diagnosis  of  tlie  more  super- 
ficial  tumors    is    to    he    niiide    from    tlie 

diagnostic    data    of    tiunors    in    general. 

(See  VoL  L)     In  the  femur,  also,  there 

occur  a  variety  of  tumor  fonus ;  the  most 

interesting   and   im|x>rtant  of  these   are 

the  sarcomata.     Their  early  diagnosis  is 

higldy    important    for    tbeir    possessor, 

since  only  by  early  auiputatirmj  done  best  at  the  hip-joint,  can  even  a  remote 

hope  of  cure  be  obtained.     See,  liowever,  below. 

Tumors  of  the  Soft  Parts  of  the  Thigh 

The  upper  third  of  the  tbigh  and  the  groin  furnish  the  largest  number  of 

tumors  of  the  soft  parts.     In  the  skin  and  siibeutaneous  tissues  of  the  thigh 

every  variety  of  tumor  may  occur,  tnith  of  the  epitlielia!  ami  eonnec*tive-t issue 

tTj>es.     One  may  en  u  me  rate   lijn^uia   and    fibroma,   with    tbeir  combinations, 

in^oma  and  lymptianginuia,  the  hitter  sometimes  coiubined  with  fil)roma  and 

with  lipoma.      (Miuudnuua,   myx«)iiui,   an^h   us  stated   in   a   preoediug  se<'tion, 

o(x»flsionally  bony  tumors,  apptnir  in  tlie  soft  parts,  the  latter  chiefly  in  tbe 

ffiiiseles,     Careimiuia  and  sarcouia  or*eur  also  in  I  lie  soft  parts  of  tlte  tbigh  with 

coaHiderable   frequency,      Cystie   tumors  of  various  sort?i  are   also  observed ; 

among  them  atheromatons  eysts,  lympli  cysts,  dermoid  eysts,  and  oeeasionally 

echinoeoccns.     Tbe  eharaeters  of  tlie  lympbangiomatu  have  btn^n  spoken  of  in 

a  previous  seetion.     In  tbe  lymph  nodes  of  the  gruin  tbere  oeeur  also  primarily 


Fio.  2(i5. — Marked  Rachitic  Deformity  op 
Both  Thigh  Bcineh  and  of  Both  IjEos. 
Genu  varum.  (R<:>o;*uvclt  Hospitul,  col- 
lee  I  ion  of  Dr.  Cliarlfd  McBiinitn',) 
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and  secondarily  sarcomata  of  various  types.  The  cancerous  lymphatic  nodules 
of  the  groin  secondary  to  cancer  of  the  lower  extremity,  or  to  cancers  situated 
in  any  of  the  regions  drained  by  these  lymph  nodes,  are  usually  easily  recog- 
nized by  the  presence  of  a  primary  carcinoma,  or  a  history  of  its  removal. 
The  secondary  sarcomata  of  the  lymph  nodes  are  less  frequent  than  the  car- 
cinomata,  since,  as  was  stated  under  Tumors,  the  sarcomata  are  more  apt  to 
spread  through  the  blood  current,  the  carcinomata  through  the  lymphatics. 
Tlius,  one  may  see  very  large  sarcomata  of  the  femur  with  no  involvement 
of  the  lymph  nodes  of  the  groin,  whereas,  after  epithelioma  of  the  penis,  scro- 
tum, or  any  portion  of  the  lower  extremity,  the  femoral  and  inguinal  glands 
are  often  early  involved.  No  special  diagnostic  data  can  be  given  in  this 
place  for  the  recognition  of  these  different  forms  of  new  growth.  The  phys- 
ical signs,  the  history,  and  the  characters  of  the  tumor,  as  determined  by 
inspection  and  palpation,  followed,  if  necessary,  by  an  exploratory  incision, 
are  the  diagnostic  means  at  our  disposal. 

Sarcomata  of  Muscles. — The  adductor  region  of  the  thigh  is  one  of  the 
favorite  sites  of  sarcoma.  The  tumor  is  believed  to  develop,  however,  from 
the  intermuscular  planes  rather  than  from  the  muscular  fibers,  or  from  the 
interstitial  connective  tissues  of  the  muscles  themselves.  They  may,  however, 
develop  not  only  in  the  adductors,  but  in  the  flexors  and  extensors  of  the  limb. 
They  are  to  be  recognized  here,  as  elsewhere,  by  their  rapid  growth,  by  the 
tendency  to  infiltration,  and  by  the  absence  of  the  signs  of  an  inflammatory 
process;  yet  it  is  to  be  borne  in  mind  that  some  of  these  sarcomata  grow  with 
great  rapidity,  and  may  upon  superficial  examination  be  so  soft  as  to  resemble 
a  diffuse  inflammatory  process.  Here,  as  elsewhere,  these  rapidly  growing 
forms  may  be  accompanied  by  fever.  Physically  they  may  show  every  variety 
of  softness  or  hardness,  according  to  their  structure.     (See  Vol.  I,  Sarcoma.) 

The  prognosis  of  the  more  malignant  types  of  sarcoma  of  the  muscles  of 
the  thigh  is  as  bad  as  that  of  these  tumors  in  other  parts.  Recurrence  may, 
however,  be  long  delayed.  I  removed,  some  years  ago,  a  large  sarcoma  of 
the  round-  and  spindle-celled  type  from  the  groin  of  a  young  girl.  The  tumor 
was  the  size  of  a  child's  head  at  term,  and  involved  the  adductors  in  the 
upper  part  of  the  thigh.  Although  the  tumor  mass  had  involved  several  of 
the  adductor  muscles,  yet  it  was  not  a  diffuse  growth,  but  seemed  to  possess 
a  kind  of  capsule.  No  recurrence  took  place  for  seven  years,  when  the  patient, 
who  had  then  grown  to  be  a  woman,  died  of  sarcoma  of  the  lung. 

The  malignancy  of  the  different  forms  seems  to  vary  greatly  in  different 
cases,  even  tliougli  the  tumors  under  the  microscope  may  show  identical  his- 
tological cliaracters.  Thus,  two  years  ago  I  operated  upon  a  woman,  aged 
thirty-six,  for  a  large  mass  of  sarcomatous  nodules,  w^hich  occupied  the  groin, 
the  anterior  abdominal  wall,  and  the  retroperitoneal  glands  of  the  lumbar 
region.  The  tumors  w^ere  of  the  spindle-celled  type  of  sarcoma.  The  patient 
recovered  from  the  operation,  but  died  about  a  year  and  a  half  later  of  internal 
recurrences.     The  interesting  feature  of  the  case  was,  that  since  this  woman 
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was  a  child  of  five  years,  she  had  had  fifteen  operations  for  sarcomata  in 

various  parts  of  the  body,  which  had  always  recurred,  either  locally  or  in  some 

distant  part,  as  often  as  removed.    I  had  operated  upon  her  three  years  before 

the  last  operation  for  an  enormous  sarcoma  occupying  the  lumbar  region  and 

extending  forward  and  downward  below  the  crest  of  the  ilium.     In  spite  of 

these  numerous  operations,  she  had  grown  np  to  be  a  strong,  robust,  and 

vigorous-looking  individual,  had  married,  and  had  had  children.     In  this  case 

the  malignancy  was  of  a  character  such  that  recurrence  invariably  took  place 

after  operation,  but  in  which  the  invasion  of  important  structures  with  a  fatal 

result  did  not  occur  for  many  years. 

One  sees  also  sarcomata  of  other  regions  which  show  these  peculiar  char- 
acters, and  where  rarely  after  repeated  operations  the  tumor  appears  at  each 
Twurrence  to  be  slightly  less  malignant.  Thus  I  recall  a  case  of  sarcoma  of 
the  upper  jaw  of  the  giant-celled  type  which  was  operated  upon  in  the  Roose- 
velt Hospital  by  Dr.  Charles  McBumey  five  times,  and  subsequently  by  myself. 
After  the  last  operation  the  patient  remained  free  from  recurrence  for  a  period 
of  nearly  five  years,  when  I  lost  sight  of  him. 

lenroma. — The  nerves  of  the  thigh,  especially  the  superficial  cutaneous 
^rves,  are  not  infrequently  the  sites  of  the  development  of  neurofibroma. 
These  tumors,  as  elsewhere  described,  form  small,  rounded,  or  spindle-shaped 
Modules  in  the  course  of  a  cutaneous  nerve.     They  may  be  the  size  of  a  pea, 
^Idom  as  large  as  an  almond.     They  may  give  symptoms  of  pain  and  tender- 
ness, or  of  paresthesiffi,  in  the  distribution  of  the  nerve,  or,  on  the  other  hand, 
^uy  be  quite  painless.     They  are  not  infrequently  multiple  (hundreds  have 
l>een  observed  in  the  same  individual),  and  may  then  constitute,  if  painful, 
t  lie  so-called  tubercula  dolorosa.    The  apparently  innocent  neurofibromata  may, 
in  some  instances,  suddenly  take  on  a  rapidity  of  growth  and  become  malig- 
liant  sarcomata. 

The  plcxiform  neuromata  are  not  very  rarely  observed  in  the  thigh.  They 
abo  show  a  rather  strong  tendency  to  myxomatous  and  rarely  sarcomatous 
degeneration,  and,  as  was  stated  when  describing  these  tumors  in  the  upper 
extremity,  tend  to  spread  up  and  down  the  length  of  the  nerve  and  to  involve 
other  tnmks.  In  these  cases  multiple  nodules  will  be  found  in  the  course  of 
the  nerves,  and  the  nerve  trunks  themselves  may  be  apparent  on  palpation  as 
c<»rds  of  considerable  size.  They  are  usually  painful  s})ontaneously  and  upon 
pressure.  In  some  cases  the  ploxiform  neuromata  remain  benign,  and  though 
they  may  involve  many  nerve  trunks  and  be  spread  over  a  large  area,  they  do 
Dot  destroy  life,  and  may  after  a  time  cease  to  grow. 

The  amputation  stumps  of  the  leg  and  thigh  are  favorite  sites  for  the 
development  of  fibroneuromata.  Such  tumors  upon  the  end  of  a  stump  may 
be  exceedingly  painful  and  annoying,  so  that  the  individual  may  be  unable  to 
wear  an  artificial  limb.  In  some  cases  a  true  ascending  neuritis  develops 
in  the  affected  nerves,  so  that  while  in  the  majority  of  instances  incision 
and  the  removal  of  the  enlarged  nerve  end  will  cure  the  painful  condition, 
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in  others  the  pain  still  continues,  even  after  the  tumor  has  been  removed.  It 
is  customary  at  the  present  time,  when  making  amputations  of  the  extremities, 
to  excise  the  larger  nerve  trunks  some  distance  above  the  level  of  the  amputation 
wound.    Starr  says  in  this  connection :  ^ 

In  one  patient  under  my  observation  who  suffered  from  great  pain  referred  to 
the  toes,  for  many  years  after  an  amputation  of  the  leg  above  the  knee,  excision  of 
the  neuroma  on  the  sciatic  failed  to  give  relief.  A  portion  of  the  sciatic  nerve  in 
the  thigh  was  then  excised,  but  this  also  failed  to  stop  pain.  In  this  case  it  seemed 
probable  that  atrophic  changes  had  occurred  in  the  spinal  cord,  such  as  are  known 
to  follow  amputations,  and  that  these  had  involved  not  only  the  anterior  horns,  but 
also  the  sensory  columns. 

In  regard  to  the  extirpation  of  the  neuromata  of  the  benign  type,  it  may  be 
said,  as  when  speaking  of  similar  tumors  of  the  upper  extremity,  that  the 
operative  removal  of  these  fibro-neuromata  may  sometimes  be  made  without 
injury  to  the  nerve  trunk  upon  which  they  grow.  In  other  cases  the  nerve  is  so 
incorporated  in  the  tumor  mass  that  the  extirpation  of  the  latter  without  destruc- 
tion of  the  nerve  is  im]X)ssible.  In  these,  the  amount  of  pain,  and  the  character 
of  the  disturbance  of  function  likely  to  follow  the  excision  of  the  nerve  must 
be  taken  into  account  in  deciding  w^hether  the  tumor  should  be  removed  or  not 
If  the  nerve  is  resected  it  should  at  once  be  united  by  suture. 

TUMOES    OF    THE    FeMUR 

Benign  Tumors. — A  variety  of  benign  and  malignant  new  growths  may  de- 
velop upon  the  femur.  Among  the  former  may  be  mentioned  the  fibrocystic 
enchondromata.  These  tumors  occur  in  the  majority  of  instances  in  young 
people  and  grow  from  the  upper  part  of  the  Ixme,  usually  just  below  the  great 
trochanter.  They  are  of  rare  occurrence.  They  are  tumors  of  slow  growth  and 
distinctly  benign,  and  yet  may  produce  great  deformity,  disability,  and  even 
necessitate  amputation  of  the  extremity,  since,  after  they  have  grown  to  a 
certain  size,  they  may  so  far  destroy  the  continuity  of  the  bone  as  to  produce 
spontaneous  fracture  and  ])ossibly  necessitate  amputation.  In  other  cases,  while 
sjx)ntanoous  fracture  does  not  occur,  the  bone  is  softened  and  its  strength  so 
impaired  that  curvature  of  the  upper  portion  of  the  femur  takes  place,  and 
marked  deformity,  with  loss  or  impairment  of  function.  These  tumors  consist 
of  a  framework  of  fibro-cartilage  containing  bony  lamelhe,  inclosing  large  cystic 
cavities,  which  frequently  involve  Ixith  cortical  and  medullary  portions  of  the 
femur.  While  they  grow  slowly,  they  nuiy  in  certain  instances  attain  a  very 
great  size  indeed,  and  produce  an  enormous  spina  ventosa  of  the  upper  portion 
of  the  femur  with  parchmentlike  crackling  on  palpation.  The  recognition  of 
the  exact  character  of  the  growth  can  he  made  partly  from  the  history  of  its 
very  slow  progress,  in  that  way  differing  from  the  sarcomata  of  the  femur  by  the 

*  Starr,  loc.  cit.,  p.  77. 
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iWmce  of  nietastas€*s,  and  bv  the  use  of  tlie  X-rays,  ahliim^li  Llie  piptnre  would 
probably  not  maleriiiUy  diiler  from  that  of  a  hirj^e  ostiMiharcoiiiu.  The  treat- 
iiventof  the  tiiniors  is  extirpation,  if  possible,  with  preservation  of  the  shaft.  If 
mn  after  deformity  of  the  feniiir  has  already  opciirred,  a  g€>od  result  may 
stjuietiines  he  obtained  by  excision  of  the  portion  uf  boue  the  seat  of  the  tumor, 
ind  attempting  to  get  union 
between  the  fragments  of  tlio 
shaft  The  decision  as  to  the 
cliaracter  of  tixe  ojx^ration 
would  depend  to  some  extent 
f'|K)ii  the  area  of  the  bone  in- 
rolved. 

Simple  enchondromataj 
OTui  comb! nations  of  enchon- 
df^ma  with  osteoma  are  ob- 
^eired  in  the  feuiur,  some* 
tbiei  as  isolated  growtlis, 
*iid  sonietinies  as  tumors  with 
^ailtiple  hjcalizatioris.     They 

•je  8ome times  de%' eloped   in 

^tmnection  with  the  diaphy- 

^if  i*f  iLe  bone,  but  more  fre- 

tjiicatly  occur  near  the  jitnc- 

tion  of  the   shaft  with   the 

lower  epiphysis.      They  are 

tumors  of  slow  growth,  and 

if  they  produce  symptoms  at 

all,   i\o   so    mechanically    by 

^iresssure     npon     ner\'es     or 

Tilood-vessels,  or  possibly  by 

caui?ing    pain    when    certain 

uiaacles  are  pressed  npon  by 
the  tumor  during  contrac- 
lion.  The  character  of  these 
new  growths  can  usually  be 
enfily  n*cognized.  They  are 
liard,  firmly  attached  to  the 
bone,  painle.ss,  and  insensi- 
tive, and  of  a  smooth  or  knobby  aii*l  irrei;iilar  cnntoun  In  the  case  l^i^ig* 
206)  shown  in  the  text,  an  ostenehondronui  of  the  sliaft  of  the  femur,  the 
patipnt,  a  woman  of  forty-five,  had  notic<Ml  the  presence  of  a  hard  buup  in  her 
fliigh  for  many  years.  It  had  given  rise  to  no  symptoms  and  I  did  not  recom- 
mend its  removal.     Occasionally,  as  the  result  of  trauma  and  irritation  of  the 

'geriosleum^  a  bony  growth  may  occnr  in  connection  with  the  shaft  of  the  femur. 


Fig.  2C>R, — Boky  TrMon  on  ttte  ANTEtttoR  SimFAn  nf  i  im 
Shaft  of  the  Fkmitr,  The  tumor  produced  ivo  .-vnjj>- 
tjjiii!*  mid  wiits  let  alone.     (Author's  collection.) 
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Such  tumors  have  been  described  growing  from  the  region  of  the  linea  aspera 
as  the  result  of  trauma,  of  considerable  size,  as  large  as  a  fist  or  even  as  the  bead 
of  an  infant  at  term. 

Fibromata,  fibromyxomata,  and  very  rarely  pure  myxomata,  have  been 
described  as  originating  in  the  femur,  as  well  as  a  very  few  cases  of  lipoma. 
The  last  has  occurred  as  a  congenital  tumor  in  the  region  of  the  lesser  trochanter. 

Sarcoma  of  the  Femnr. — The  most  frequent,  as  well  as  the  most  important, 
tumors  of  the  femur  are  the  sarcomata.  They  may  originate  here,  as  in  other 
long  bones,  from  the  medulla,  or  from  the  periosteum.  The  medullary  sar- 
comata originate  in  the  epiphyses  more  often  than  in  the  shaft,  and  more  fre- 
quently in  the  lower  than  in  the  upper  end  of  the  bone.  The  periosteal  sarcomata 
originate  usually  from  the  shaft  rather  than  from  either  epiphysis.  Of  the 
central  sarcomata  it  may  be  said  that  the  several  types  of  sarcoma  are  all 
observed — round-celled,  spindle-celled,  mixed-celled,  and  giant-celled  forms. 
The  giant-celled  sarcomata  grow  most  frequently  in  the  lower  end  of  the  femur, 
and  are  believed  to  be  somewhat  less  malignant  than  the  other  types.  Inasmuch 
as  the  central  sarcomata  of  the  lower  epiphysis  cause  an  enlargement  of  the  bone 
in  the  vicinity  of  the  knee-joint,  they  are  sometimes  mistaken  for  tuberciJous 
disease  of  the  knee.  In  some  of  the  cases  the  functions  of  the  knee-joint  are 
preserved  until  late  in  the  disease;  in  others,  irritation  of  the  joint  with  a  serous 
effusion  into  the  synovial  sac  may  occur.  An  error  in  diagnosis — namely,  con- 
founding sarcoma  with  tuberculosis  of  the  knee — ought  not  to  occur,  because, 
as  stated,  in  many  instances  the  function  of  the  joint  is  preserved  and  in  those 
giving  symptoms  of  joint  irritation  the  lower  end  of  the  bone  will  almost  always 
show  evidences  of  great  enlargement.  In  cases  of  doubt  the  X-rays  will  some- 
times show  the  bony  dilatation  and  bony  destruction  of  the  deeper  portions  of 
the  bone.  A  i)ositive  finding  by  this  method  is,  however,  by  no  means  constant, 
and  those  who  have  given  much  attention  to  this  method  of  diagnosis  in  sarcoma 
of  the  femur  doubt  whether  its  value  in  the  early  stages  of  the  disease  is  very 
great.      (Coley,  Butlin.) 

One  of  the  signs  which  suggests  at  once  the  probable  presence  of 
malignant  disease,  is  dilatation  of  the  superficial  veins  in  the  vicinity  of  the 
knee  and  lower  portion  of  the  thigh,  but  this  is  not  present  at  a  time  while  the 
prognosis  is  hopeful.  The  periosteal  sarcomata  cause  an  enlargement  of  the 
bone,  though  the  consistence  of  the  tumor  will  vary  greatly.  In  the  early  stages 
the  tumor  may  be  quite  hard,  though  after  it  has  gro\vn  larger,  notably  if  it 
be  of  the  round-celled  variety,  it  may  be  extremely  soft,  even  fluctuating. 
In  some  cases  the  consistence  of  the  tumor  will  vary  in  different  parts  and  in 
these,  hard  areas  may  alternate  with  those  which  are  soft,  or  even  fluctuating, 
and  if  the  tumor  is  of  central  origin,  the  sensation  of  bony  crackling  may  be 
appreciated.  In  the  softer  and  more  vascular  forms  the  tumor  may  exhibi' 
pulsation  and  might,  if  it  occur  in  the  popliteal  space,  be  mistaken  for  aneurism 
In  a  fairly  large  proportion  of  cases  a  spontaneous  fracture  of  the  bone  ma 
early  occur  and  may  be  the  first  sign  of  the  gravity  of  the  condition.     TJ 
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amount  of  pain  felt  in  sarcoma  of  the  femur  has  nothing  characteristic  about 
it   In  many  cases  during  the  early  stages  of  the  disease  pain  is  slight  or  absent 
and  may  not  l)e  severe  until  quite  late.     In  several  cases  which  I  have  observed 
o{  sarcoma  of  the  long  bones,  humerus  and  femur,  the  patients  have  been  treated 
during  the  early  stages  for  rheumatism,   and  this  is,  I  believe,  a  frequent 
diagnosis.    Gross  stated  that  pain  occurred  as  an  early  symptom  in  sixty-two  per 
cent  of  the  cases,  and  that  in  thirty-three  i)er  cent  a  tumor  was  first  noticed.    It 
\^  to  be  borne  in  mind  also  in  relation  to  sarcoma  that  an  injury  has  preceded 
in  a  considerable  proportion  of  cases,  variously  estimated  at  from  one  third  to 
one  half.     As  stated,  the  disease  for  which  sarcoma  of  the  lower  end  of  the 
femur  is  most  often  mistaken  is  tuberculosis.     To  recapitulate:  In  regard  to 
fhe central  sarcomata,  both  conditions  are  apt  to  occur  early  in  life,  though  tuber- 
culosis occurs  on  the  average  at  an  earlier  period  than  sarcoma.     In  both  condi- 
tions there  may  be  an  evening  rise  of  tem|)erature.     Involvement  of  the  knee- 
joint  is  rather  rare  in  sarcoma  during  its  early  stages.     It  is  regarded  as  an 
important  diagnostic  difference  between  tumor  formation  of  the  femur  and 
tuberculosis.     The  swelling  in  tuberculosis  involves  as  its  center  the  joint     In 
sarcoma  the  tumor  is  apt  to  1^  less  symmetrical,  ajipearing  more  prominent 
upon  one  or  other  surface  of  the  bone.     The  amount  of  muscular  atrophy  is 
much  more  marked  in  tuberculosis  than  in  sarcoma.     The  differential  diagnosis 
of  sarcoma  from  syphilis  of  the  femur  can  usually  ho,  made.     In  most  instances 
of  syphilis  there  will  be  a  history  of  infection  and  in  many  cases  other  evidences 
of  active  disease,  or  the  scars  of  former  syphilitic  ulcerations.     The  syphilitic 
enlargements  of  the  femur  are  rather  more  a])t  to  involve  the  middle  portion 
of  the  shaft  than  sarcoma,  and  the  progress  of  the  disease  is  slower  than  the 
average  case  than  sarcoma,  very  much  slower  than  the  more  rapidly  growing 
forms.     In  cases  of  doubt  active  antisy])hilitic  treatment  is  useful  in  the  diag- 
nosis.    The  Wasserman  reaction  may  aid.     (See  Ap]>endix.) 

Arthritis  deformans  of  the  knee  has  occasionally  l)een  mistaken  for  malignant 
disease,  but  in  the  former  condition  the  X-rays  will  show  the  characteristic 
bone  changes ;  the  joint  itself  is  distinctly  the  seat  of  the  lesion  and  other  joints 
are  frequently  involved. 

The  periosteal  sarcomata  develop  in  the  shaft  of  the  bone  more  often  near 
the  lower  end  than  elsewhere.     When  situated  in  the  femur  they  are  as  ma- 
lignant and  deadly  as  any  form  of  tumor.     The  various  forms  of  sarcoma  occur 
bere — round-celled,  spindle-shaped,  giant-celled,  and  mixed  forms,  together  with 
combinations  of  fibroma  and  sarcoma.     The  last  are  less  malignant,  they  are 
rather  slowly  growing,  and  do  not  show  the  same  tendency  to  rapid  infiltration 
and  destruction  of  the  surrounding  soft  parts,  nor  to  the  formation  of  early 
metastases  that  are  obser\'ed  among  the  more   malignant  forms.      The  most 
malignant  form  here,  as  elsewhere,  is  the  roimd-celled  sarcoma.     The  spindle- 
celled,  giant-celled  and  mixed-celled  forms  lie  between  the  round-celled   and 
fibro-sarcomata  in  malignancy. 

The  signs  and  symptoms  of  periosteal  sarcoma  of  the  femur  are,  to  recapitu- 
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late  them  briefly,  an  enlargement  of  the  bone,  sometimes  sharply  circumscribed, 
in  others  more  diffuse,  with  the  production  of  a  spindle-shaped  tumor.  Sjwn- 
taneous  fracture  is  sometimes  an  early  sign  of  the  destructive  process.  The 
formation  of  spina  ventosa  with  bony  crackling,  later  with  widespread  infiltra- 
tion of  the  soft  parts  and  dilatation  of  the  superficial  veins  are  common.  Met- 
astasis occurs,  as  a  rule,  through  the  blood-vessels  rather  than  through  the  lym- 
phatics, so  that  the  tumor  may  have  reached  a  very  large  size  and  yet  no  involve- 
ment of  the  lymph  nodes  of  the  groin  may  be  present. 

The  commonly  accepted  treatment  of  the  more  malignant  forms  of  sarcoma 
of  the  femur  is  disarticulation  at  the  hip-joint  Some  of  the  fibro-sarcomata 
have  been  cured  by  removal  of  the  tumor  without  amputation  and  without  re- 
section of  the  femur.  Other  cases  have  been  cured  by  the  removal  of  the  growth, 
including  a  portion  of  the  shaft  of  the  bone.  My  own  opinion  is  in  favor  of 
early  disarticulation  at  the  hip,  if  the  diagnosis  can  be  made  before  the  disease 
is  far  advanced  and  before  metastases  have  occurred. 

The  prognosis  of  sarcoma  of  the  femur  is  very  unfavorable.  Among  all  the 
cases  of  sarcoma  of  the  femur  treated  by  disarticulation  at  the  hip-joint  in  the 
Eoosevelt  Hospital  between  the  years  1889  and  1800,  about  ten  in  number, 
none,  so  far  as  I  am  aware,  were  cured.  One  case  operated  upon  by  Dr.  Frank 
Hartley,  a  mixed-celled  periosteal  sarcoma  of  the  shaft,  was  amputated  below 
the  trochanter  minor.  He  survived  for  six  years  without  recurrence,  when  he 
was  lost  sight  of.  The  statistics  of  Dr.  A.  J.  McCosh  are  the  most  encouraging 
I  have  seen.  lie  treated  seven  cases  of  sarcoma  of  the  femur,  six  by  disarticula- 
tion at  the  hip-joint  and  one  by  amputation  below  the  trochanter.  In  the  former 
group  one  patient  was  well  at  the  end  of  twelve  years,  one  patient  was  well  at 
the  end  of  five  and  a  half  years,  one  patient  was  well  at  the  end  of  four  and  a 
lialf  years ;  the  other  cases  died  of  recurrences.  W.  B.  Coley  ^  treated  six  cases 
of  sarcoma  of  the  femur  by  hip-joint  amputation.  All  survived  the  operation, 
but  subsequently  died  of  recurrences.  In  his  observations  upon  his  own  and 
the  cases  of  others,  he  found  that  there  was  little  difference  in  the  malignancy, 
whether  the  tumor  began  in  the  periosteum  or  medulla.  He  further  states  that 
of  ten  cases  treated  by  high  amputation  below  the  trochanter,  one  died  two 
years  later,  one  died  four  months  later,  a  third  died  seven  months  later,  a  fourth 
died  six  months  later;  all  with  metastases.  Six  cases  remained  which  im- 
mediately after  amputation  or  as  soon  as  practicable  were  treated  by  tlie  injec- 
tion of  the  mixed  toxins  of  erysipelas  and  the  Bacillus  prodigiosus.  All  these 
cases  remained  well  for  variable  periods.  In  three,  however,  recurrence  took 
place.  Coley  also  relates  the  histories  of  two  cases  of  sarcoma  of  the  femur  in 
which  no  operation  was  performed.  One  of  these  was  a  round-celled  sarcoma 
of  the  upjx^r  part  of  the  femur  in  a  girl  aged  nineteen.  Her  condition  was  too 
far  advanced  for  o]x?ration ;  she  suffered  a  spontaneous  fracture  of  the  femur. 
Treatment  with  the  toxins  was  followed  by  disappearance  of  the  tumors. and 

*  W.  B.  Coley,  Surg,  Gynec.  and  Obstet.,  February,  1908,  pp.  129-144. 
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by  union  of  the  bone.  She  was  well  four  years  after  treatment.  A  second  case 
waa  a  youth  nineteen  with  a  round-celled  subperiosteal  sarcoma  of  the  femur 
involving  the  lower  two  thirds.  The  diagnosis  of  the  condition  was  made  by  an 
exploratory  incision  and  microscopic  examination.  This  patient  refused  opera- 
tion. He  was  treated  by  injections  of  the  toxins,  and  some  of  the  metastatic 
tumors  broke  down  and  were  incised.  Under  the  treatment,  however,  the 
patient  finally  recovered,  and  Dr.  Coley  informs  me  he  is  now  wtII.  He  first 
came  under  treatment  in  February,  1902. 

Another  peculiar  tumor  has  sometimes  been  observed  in  the  femur,  as  was 
mentioned  under  Tumors  of  the  Thyroid  Gland — namely,  carcinoma  of  the 
thyroid  may  give  rise  to  bone  metastases,  and  these  latter  may  have  the  his- 
tological structure  of  carcinoma,  or,  may  exhibit  the  structure  of  apparently 
normal  thyroid  tissua  Such  tumors  have  given  rise  to  spontaneous  fracture. 
The  metastases  of  hypernephroma  in  the  bones  have  been  mentioned  under 
trnnors  of  the  kidney. 

Caidnoma. — ^Primary  carcinoma  of  the  femur  does  not  occur,  but  metas- 
tases from  carcinoma  primary  in  other  parts  of  the  lx)dy  with  localization  in 
tie  femur  are  by  no  means  rare.  Such  may  occur  after  carcinoma  of  the 
iieast,  carcinoma  of  the  prostate,  carcinoma  of  the  uterus,  and  in  conjunction 
^*th  other  localizations.  The  signs  and  symptoms  are  very  frequently  those 
of  spontaneous  fracture,  followed  by  rapid  invasion  of  the  surrounding  soft 
parts.    (For  a  picture  of  a  case  of  this  kind  see  Fig.  06,  page  261,  Vol.  I.) 

Ediinocoocus. — Echinococcus  of  the  femur  has  been  observed  either  as  a 
distinctly  localized  tumor,  consisting  of  large  cysts,  or  as  a  more  or  less  diffuse 
process  of  a  multilocular  character.     (See  Echinococcus.)     In  the  first  form 
the  disease  is  of  slow  growth,  and  in  the  observed  cases  the  increase  in  size  has 
M  been  continuous,  but  has  been  characterized  by  periods  of  rapid  growth, 
followed  by  longer  or  shorter  stationary  intervals.     The  bone  is  enlarged,  and 
the  cancellous  tissue  destroyed  with  irritation  of  the  periosteum  and  expansion 
of  the  cortical  layers.     Spontaneous  fracture  may  occur.     The  diagnosis  is  not 
very  apt  to  be  made  until  the  time  of  operation.    In  the  diffuse  form  of  echino- 
coccus, the  entire  shaft  of  the  bone  may  be  occupied  by  numerous  small  cysts 
and  the  intervening  bone  is  more  or  less  completely  destroyed.     In  these  cases 
ao  operation  similar  to  that  done  for  acute  osteomyelitis  might  be  practiced 
with  preservation  of  the  continuity  of  the  shaft. 


CHAPTEK   XXII 
INJURIES  OF  THE  KNEE 

The  knee-joint,  the  largest  in  the  body  and  one  of  the  nlost  complicated,  is, 
from  its  exposed  position,  subjected  to  injuries  from  direct  external  violence 
with  great  frequency,  as  well  as  to  a  variety  of  strains  from  falls,  blows,  and 
from  muscular  action.  The  joint  is  a  very  superficial  one,  readily  injured,  and 
reacts  promptly  and  often  violently  when  any  of  its  essential  structures  are 
wounded. 

CONTUSIONS  AND  SPRAINS  OF  THE  KNEE  AND   THE    NEIGHBORING 

STRUCTURES 

Contusions  of  the  soft  parts  overlying  the  knee-joint  occur  with  great  fre- 
quency, and  so  long  as  the  extra-articular  structures  merely  are  bruised  the 
injuries  are  without  serious  significance.  Superficial  contusions  may  be  accom- 
panied by  abrasions  and  be  followed  by  ecchymosis,  or  by  the  formation  of  a 
subcutaneous  hematoma.  The  abrasions  are  recognizable  on  inspection  and 
require  no  special  comment.  Ecchymosis  is  readily  visible  upon  exposing  the 
naked  limb.  The  formation  of  a  circumscribed  hematoma,  as  the  result  of  falls 
and  blow^s  upon  the  knee,  is  infrequent,  since  the  structure  of  the  subcutaneous 
tissues  is  so  loose  that  the  blood  rapidly  finds  its  w^ay  up  and  do\vn  the  limb  and 
causes  no  circumscribed  swelling.  If,  on  the  other  hand,  one  of  the  bursw  is 
severely  bruised,  the  prepatellar  bursa  or  the  bursa  beneath  the  patellar  tendon, 
blood  may  be  extravasated  into  the  bursal  cavity  with  the  formation  of  a  more 
or  less  rounded,  circumscribed,  elastic  lump  at  the  site  of  the  bursa.  Recog- 
nition of  the  condition  is  sufficiently  simple  upon  inspection  and  palpation, 
the  lesion  is  of  no  great  importance  so  long  as  the  effused  blood  does  not 
become  infected.  When  the  blood  remains  wathin  the  bursa,  it  is  but  slowly 
absorbed  and  may  remain  as  a  moderately  tense  and  elastic  swelling  for  many 
weeks. 

Occasionally  such  an  inquiry  will  give  rise  to  a  chronic  inflammation  of  the 
bursa.  If  the  bursa  be  ruptured  the  blood  will  find  its  way  into  the  surround- 
ing tissues  and  be  rapidly  absorbed.  The  diagnosis  of  the  character  of  the 
effusion  into  the  bursa  may  be  rendered  positive  by  the  use  of  an  aspirating 
needle.  A  single  traumatism  of  this  kind  is  usually  recovered  from  completely, 
though  in  a  few  instances  it  becomes  chronic.  Eepeated  traumatisms  will  lead 
474 
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to  a  chronic  inflainmation  of  the  bursa,  usually  the  one  in  front  of  the  patella, 
less  commonly  the  bursa  beneath  the  patellar  tendon.  The  former  condition 
is  known  as  "  housemaid's  "  knee,  and  will  be  elsewhere  described.  The  latter 
—namely,  chronic  inflammation  of  the  bursa  between  the  ligamentum  patella? 
and  the  tibia — sometimes  runs  a  peculiar  course,  in  that  the  bursa  remains 
enlarged  and  the  irritation  is  perhaps  kept  up  by  pressure  of  the  overlying 
tendon.  In  these  eases  there  is  not  infrequently  formed  in  the  wall  of  the  bursa 
nodules  and  plaques  of  cartilage,  which  may  undergo  ossification,  constituting 
the  condition  knowTi  as  ^^  exostosis  bursata.'^  The  condition  will  be  more  par- 
ticularly described  in  another  section. 

In  regard  to  contusions  and  abrasions  of  the  knee  attended  by  marked  extrav- 

««ation  of  blood  beneath  the  skin,  it  is  to  be  borne  in  mind  that  abrasions  may 

fiirnish  an  avenue  for  the  entrance  of  pyogenic  microbes  to  the  subcutaneous 

tissues  with  infection  and  a  more  or  less  serious  iuflanmiation,  which  may  take 

on  a  phlegmonous  character.     It  is  further  to  be  recalled  that  the  knees  of 

persons  not  addicted  to  frequent  bathing  are  unclean,  and  that  the  skin  is 

often  infested  with  pyogenic  organisms  of  a  more  virulent  character  than  are 

to  be  found  among  those  who  bathe  frequently,  so  that,  in  this  group  of  cases, 

^ie  microbes  in  the  abraded  and  contused  skin  may  also  cause  infection  of  the 

deeper  structures.    A  thorough  disinfection  of  the  knee,  lower  thigh,  and  upper 

1%  therefore,  with  the  subsequent  application  of  an  aseptic  dressing,  is  always 

^  wise  precaution  in  severe  contusions  of  this  region. 

The  presence  of  infection  in  contusions  about  the  knoe-joint  is  readily 
iwognized  by  the  presence  of  swelling,  pain,  heat,  redness,  and  tenderness, 
t(^tlier  witli  constitutional  symptoms  and  inflammatory  leucocytosis.  An 
aspirating  needle  will  readily  establish  the  character  of  the  underlying 
hToken-<lown  blood  clot,  and  if  such  be  evidently  infected,  proper  incisions 
are  required  for  drainage.  The  characters  of  the  acute  phlegmonous  proc- 
esses of  the  skin  and  subcutaneous  tissues  of  the  thigh  do  not  differ  from 
those  observed  in  the  upper  extremity  and  have  been  sufficicntlv  described  in 
Vol.  I. 

The  contusions  of  the  knee  which  involve  the  joint  structures  themselves 
are  of  far  more  serious  moment  than  those  just  described.  As  a  general  rule 
the  injuries  of  the  knee-joint  thus  produced  are  partly  the  result  of  contusion 
«nd  partly  of  distortion  of  the  joint,  or,  as  it  is  sometimes  called,  a  sprain, 
involving  an  injury,  sometimes  chiefly  of  the  synovial  membrane,  soinetimes 
<?hiefly  of  the  ligamentous  structures,  with  stretching  and  partial  rupture  of  the 
letter.  Such  accidents  may  happen  from  falls  or  blows  U])on  the  knee,  but  much 
^^re  frequently  they  occur  as  the  result  of  sudden  forced  movements,  which 
pot  the  ligaments  unduly  upon  the  stretch.  The  most  frequent  cause  of  a  sprain 
^ the  knee-joint  is  when  an  individual  stands  with  his  knee  slightly  flexed,  and 
*  sudden  force  acts  to  abduct  the  knee  upon  th(»  thigh.  Such  accidents  f re- 
^nently  happen  to  men  who  play  lawn  tennis,  football,  or  who  engage  in  violent 
athletic  sports  of  any  kind,  and  they  are  common  enough  as  the  result  of  inis- 
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steps,  slipping  while  walking,  or  they  may  even  occur  from  very  slight  degrees 
of  violence  indeed,  such  as  a  sudden  rotation  of  the  body  while  the  individual  is 
bearing  his  weight  upon  one  leg,  thus  putting  the  internal  lateral  ligament  of 
the  knee-joint  upon  the  stretch.  The  results  of  these  accidents  vary  greatly 
in  severity,  and  are  expressed  in  all  cases  by  a  group  of  signs  and  symptoms 
which  indicate  irritation  of  the  knee-joint  and  are  accompanied  by  an  effusion 
into  the  joint  cavity,  sometimes  of  blood  from  the  ruptured  vessels  of  the 
synovial  membrane,  and  sometimes  of  serous  fluid,  though  in  the  former  group 
a  bloody  exudate  is  followed  by  a  serous  one  later  on.  We  shall  attempt  to 
describe  the  simpler  cases  first,  and  later  on  those  of  a  more  serious  character, 
some  of  which  do  not  tend  to  get  well  themselves,  and  constitute  a  group  of 
lesions  which,  if  not  treated  or  improperly  treated,  impair  the  integrity  of  the 
joint 

In  the  cases  attended  by  a  more  or  less  extensive  rupture  of  the  liga- 
ments, or  of  the  synovial  membrane,  hemorrhage  occurs  into  the  joint  in  greater 
or  less  amount  (hemarthros).  After  fairly  severe  injuries,  the  amount  of  such 
hemorrhage  is  apt  to  be  large,  although  considerable  bleeding  into  the  joint 
may  occur,  though  the  traumatism  has  apparently  been  slight.  The  blood  thus 
effused  into  the  joint  remains  fluid  for  days  and  even  weeks,  unless  there  has 
been  a  fairly  extci.sivc  laceration  of  the  ligaments,  or  a  fracture,  as,  for  example, 
of  the  patella.  To  the  bloody  exudate  there  is  soon  added,  as  an  expression  of 
the  irritation,  a  pouring  out  of  synovial  fluid  in  greater  or  less  amount.  If  the 
injury  has  been  quite  severe  and  a  considerable  laceration  of  the  joint  structures 
has  occurred,  the  blood  will  usually  clot  at  an  early  jx^riod.  When  operating 
upon  fractures  of  the  patella  a  week  after  the  original  injury,  the  blood  is 
usually  found  in  a  clotted  condition.  From  a  practical  point  of  view  this  is 
sometimes  important,  since,  as  was  pointed  out  in  Vol.  I,  fluid  blood  may 
readily  be  made  to  pass  through  an  aspirating  needle ;  not  so  clotted  blood.  The 
evacuating  of  clotted  blood  requires  either  an  incision  or  the  introduction  into 
the  joint  of  a  trocar  of  considerable  size  and  the  application  to  it  of  powerful 
suction,  or  irrigation  of  the  joint  with  salt  or  other  solution. 

The  symptoms  of  a  sprain  or  severe  contusion  of  the  joint  are  immediate, 
sudden,  sharp,  severe  pain  referred  to  the  seat  of  the  injury,  after  which  the 
patient  may  or  may  not  immediately  be  able  to  use  the  limb.  Usually  after 
minutes  or  an  hour  has  elapsed,  he  will  be  able  to  walk,  although  with  consider- 
able pain.  If  the  hemorrhage  into  the  joint  is  considerable,  there  will  occur, 
with  greater  or  less  rapidity,  a  swelling,  and  distention  of  the  joint  capsule  with 
blood,  and  such  distention  may  be  extreme  and  accompanied  by  very  severe  pain. 
The  sooner  after  the  injury  and  the  more  rapidly  the  joint  fills,  the  more 
probable  it  becomes  that  the  effusion  consists  of  blood.  If,  on  the  other  hand, 
the  bleeding  has  been  slight,  the  patient  may  suffer  comparatively  little  in- 
convenience for  twelve  or  more  hours,  when  the  symptoms  of  an  acute  serous 
synovitis  will  rapidly  develop.  Again,  the  joint  will  become  swollen  and  dis- 
tended with  fluid.     When  the  injury  has  been  due  to  stretching  or  tearing  of 
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the  ligamentous  structures,  there  will  he  no  evidences  of  contusion  in  the  vicinity 
of  the  knee,  but  there  is  often  very  marked  ecchyniosis  devclojxjd  in  the  course 
of  a  day  or  two.  After  the  eflFusion,  whether  bloody  or  serous,  has  distended 
the  joint  capsule,  the  patient  will  suffer  pain,  siX)ntaneous,  or,  on  using  the 
limb  or  both,  of  greater  or  less  severity.  The  larger  the  effusion,  the  greater 
the  pain. 

The  signs  and  symptoms  of  acute  synovitis  of  the  knee  are  characteristic 
aud  easily  recognized.     The  normal  depressions  upon  either  side  of  the  patella 
Ji<appear  and  give  place  to  protrusions.    That  portion  of  the  synovial  sac  which 
fa  upon  the  front  of  the  thigh  above  the  ])atella  becomes  distended  and  forms 
a  marked,  rounded  prominence  on  the  front  of  the  limb.     The  j)atella  is  lifted 
avay  from  the  condyles  of  the  femur  and  the  sign  known  as  "  floating  patella  " 
f        is  observed.     For  the  details  of  the  examination  for  this  sign  see  Vol.  I,  page 
I  ^0,  to  which  the  reader  is  referred.     If  the  effusion  is  considerable,  the  signs 
of  elastic   tension — i.  e.,    fluctuation — are    readily   elicited    on    palpating   the 
Quadriceps  bursa  of  the  knee.     Assuming  that  the  effusion  is  largely  composed 
of  blood,  such  blood,  so  long  as  it  remains  fluid,  will  give  the  ordinary  signs 
Xieculiar  to  fluid  accumulations.     When,  however,  the  blood  has  clotted,  instead 
v>f  the  sensation  of  elastic  tension  such  as  is  given  by  fluid  in  the  joint,  the  dis- 
tended sac  may  feel  of  a  doughy  consistence.     Further,  the  sign  of  the  floating 
pitella  may  be  difficult  to  elicit,  or  may  not  be  appreciated  at  all.    Upon  further 
Manipulation,  there  may  be  detected  the  peculiar  soft  crepitation  characteristic 
^f  dotted  blood  contained  in  a  cavity.     It  is  hard  to  dcscriln?,  but  very  readily 
Twognized  when  present.     It  has  been  likened  to  the  crunching  of  soft  snow 
vhen  squeezed  in  the  hand.     The  amount  of  disturbance  of  function  and  pain 
in  these  eases  will  depend,  in  the  first  place,  upm  the  severity  of  the  injury  to 
the  joint  structures,  the  amount  of  contusion  and  laceration  of  the  ligaments 
and  of  the  synovial  membrane,  and,  second,  u])on  the  degree  of  distention  of  the 
joint     If  the  injury  is  comparatively  slight,  these  patients  may  even  walk 
about  for  a  number  of  days  before  they  come  to  the  surgeon  for  advice,  in  the 
meantime  suffering  only  a  slight  amount  of  pain  and  disability,  and  some  sensa- 
tion of  weakness  in  the  knee.     They  may  even  discover  only  accidentally  that 
the  knee  is  swollen.     In  more  severe  cases,  on  the  other  hand,  the  jiatient  will 
differ  80  much  pain  that  he  is  disinclined  to  use  tlie  limb,  and  liolds  it  quietly 
^fl  a  position  of  slight  flexion.     If  the  effusion  into  tlie  joint  is  excessive,  the 
distention  will  cause  extremely  severe  j)ain. 

The  constitutional  symptoms  accom])anving  acute  traumatic  synovitis  of 
*'^e  knee  are,  a  a  rule,  trifling,  assuming,  of  course,  that  no  o|x»n  wound  exists 
^'^d  no  infection  occurs.  It  will  not  always  Iw^  ])ossible  during  the  (^arly  days 
'allowing  such  an  injury  to  say  whether  the  ]>atient  will  recover  ra]jidly  and 
^^tnpletely,  or  whether,  on  the  other  hand,  a  somewhat  serious  injury  has 
^^^^^mrred.  The  distortions  of  the  knee-joint  attended  by  fracture  or  dislocation 
^^  the  semilunar  cartilages,  ruptures  of  ligaments,  etc.,  will  l)e  described  in  a 
®^l»equent  section. 


478 


IKJimiES    OF   THE    KNEE 


In  tlje  simple  cases  of  traiiiTialic  svnnvitis,  rest,  the  applicati<ni  uf  eald  to 
the  joiDt,  pressure,  iiiassa|^,  and  iitjoiobilizaliijii  will  usually  ciuise  the  effluxion 
to  l>e  alisarbed  iu  the  course  of  from  ten  days  to  three  weeks.  If  Hie  effusion, 
however,  consists  largely  of  Mood,  this  absorption  may  require  a  much  longer 
jieriod,  and  tlie  function  td'  the  joint  uiay  not  Ije  ])erfeetly  n^gained  for  a  nunil>er 

of  months.  Apparently  the  presence  of  a  eonsid- 
eridilo  (piantity  uf  blood  in  the  joint  tends  to  the 
pr<>du('ti^>n  of  aclhesions  between  the  folds  of  syno- 
viiil  iiieml)rane  with  limitation  of  motion  of  a  more 
or  less  marked  degree.  On  this  account  many  sur- 
geons reeonnuend  very  early  active  and  passive 
motion  in  snch  joints.  During  recent  years  cxi>e- 
rience  bos  showTi  that  in  these  eases  early  aseptic 
incision  of  tlie  Joint,  or  the  introduction  of  a  trocar 
followed  by  irrigation  of  the  joint  cavity,  thus  re- 
moving all  the  bliwd,  tends  greatly  to  shorten  the 
jH'Fi^id  of  convalescence.  In  a  c*Ttnin  proportion 
of  cnses,  even  aruong  bealtliy  imlividnals,  tbese  a|»- 
panuirly  simple  injuries  of  the  knee  may  be  fol- 
lowed by  a  chronic  or  a  ndajising  serous  s^Tiovitis 
of  indefinite  dtiration.  The  pathology  of  these  con- 
ditions is  spoken  {jf  in  a  subsequent  section.  The 
treatment  of  acute  traumatic  serous  synovitis,  if 
tlie  effusion  consists  chiefly  of  s;^Tiovia  with  but  little 
blood,  is  rest  aud  inniiobilization  of  tln^  liiub^  with  the  knee  very  slightly^  flexed 
and  placcMl  upon  a  jjosterior  sjiliut,  well  padded  in  the  popliteal  space;  in 
nddilitju,  cold  in  the  form  of  an  ice-liug,  and  pressure  by  means  of  an  elastic 
ban il age,  eir  an  ordimiry  bandage  padded  with  cotton*  As  soon  as  the  acute 
symi)tom8  have  subsided — namely,  after  a  week^ — and  the  effusion  has  dimin- 
ished in  am<  unity  these  cases  are  Ix^st  treated,  in  my  experience,  by  lu  ass  age,  and 
the  application  of  a  light,  removable,  ]>laster-of-Paris  splint  in  which  the  patient 
is  permitted  to  walk  about.  The  plaster  is  kept  on  until  the  effusion  has 
entirely  disai)peared^  when  he  nuiy  be  permitted  to  resume  the  active  use  of  the 
liudi.  If  tlic  fun«^tions  of  the  joint  are  not  speedily  aud  completely  regained^ 
ar*tive  mnfiDU^  massage,  luiking^  ilHuehiug,  and  the  like  will  usually  afTect  a 
cinr.  Anntbcr  ]\]i\n  of  treatment  is  to  keep  the  lindi  quiet  for  a  few  days  as 
IndVins  and  with  simihir  measures,  Imt  to  In-giu  uiassnge,  douching,  ami  moilerate 
use  of  the  limb  at  a  very  early  jieriod.  It  is  iKdicvcd  by  nuiny  surgtxms  that 
by  this  form  of  treatment  the  joint  is  more  readily  restored  to  its  free  normal 
function.  It  is  a  plan  better  suited  to  men  wbr*  desire  to  lead  a  very  active  life 
and  are  unwilling  to  lie  u(>,  than  to  ordinary  individuals^  since  it  is  accompanied 
hy  a  cousidei'ablc  amount  of  pain  and  discomfort 
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INTERNAL  DERANGEMENT  OF  THE  KNEE-JOINT 

Dislocation  and  Fracture  of  the  Semilunar  Cartilages;  Avulsion  of  the  Crucial 
Ligaments  from  the  Femur,  the  Infra-  and  Suprapatellar  Pads 

It  should  be  understood  that  the  terms  acute  serous  synovitis  of  the  knee- 
joint  and  heniarthros  of  the  knee,  as  described  in  the  preceding  section,  are 
used  simply  to  designate  a  clinical  picture  without  explaining  the  actual  path- 
ological lesion  of  the  joint.  In  a  large  proportion  of  thesd  cases  we  do  not  know 
what  the  actual  lesion  is,  since  the  individuals  recover  completely  under  con- 
servative treatment.  In  another  and  fairly  large  group  of  cases  the  injury  is 
followed  by  the  symptoms  described  in  the  preceding  section,  but  the  patient 
does  not  completely  recover  and  is  left  with  a  joint  weakened  in  certain  direc- 
tions, liable  to  recurring  attacks  of  synovitis  upon  immoderate  use  of  the  joint, 
or  upon  slight  traumatisms.  In  a  certain  proportion  of  cases  these  injuries  may 
be  followed  by  a  chronic  condition  which,  if  neglected,  may  lead  to  very  serious 
impairment  of  the  functions  of  the  knee  and  even  the  production  of  chronic 
invalidism  and  serious  lameness,  and  in  the  worst  cases  to  a  chronic  arthritis 
of  a  painful  and  even  destructive  character.  B.  Tenney  wrote  a  very  complete 
monograph  on  this  topic,  published  in  the  Annals  of  Surgery,  July,  1904,  based 
upon  dissections  of  150  knee-joints,  upon  his  own  clinical  experience  and  the 
published  literature.  Ilis  conclusions  in  regard  to  the  motions  of  the  knee  and 
of  the  ligaments  restraining  such  motions  are  as  follows : 

The  fully  extended  joint  is  without  lateral  motion,  antero-posterior  motion,  or 
rotation.  All  three  movements  are  present  to  some  degree  after  slight  flexion  and 
increase  up  to  right-angled  flexion,  after  which  they  diminish  again. 

Extension  is  limited  first  by  the  posterior  crucial.  After  rupture  or  section  of 
this  ligament,  extension  is  still  further  increased  by  rupture  or  section  of  the  ante- 
rior crucial,  and  later  after  rupture  of  the  internal  lateral  and  external  lateral 
ligaments. 

The  oblique  or  posterior  ligament  of  Winslow  resists  this  motion  little  if  any. 
Flexion  is  limited  by  the  contact  of  the  soft  parts. 

External  rotation  is  limited  by  the  two  lateral  ligaments  and  increased  after 
section  or  rupture  of  either. 

Internal  rotation  is  limited  by  the  internal  lateral  and  anterior  crucial  in  com- 
bination, and  increased  after  section  or  rupture  of  either. 

A  slight  forward  slipping  of  the  tibia  on  the  fernur  is  possible  in  external  rota- 
tion, but  is  stopped  first  by  the  anterior  crucial,  and  later  by  the  two  lateral  liga- 
ments. A  slight  backward  slipping  of  the  tibia  on  the  femur  is  also  possible  on 
external  rotation,  but  is  limited  first  by  the  posterior  crucial  and  later  by  the  two 
lateral  ligaments.  Adduction  and  abduction  are  also  possible  in  external  rotation 
to  a  degree  which  can  be  felt  with  the  hand  on  the  joint.  Adduction  is  limited  first 
by  the  external  lateral  ligament,  and  later  by  the  posterior  crucial.  It  is  also  in- 
creased on  the  cadaver  after  removal  of  the  internal  semilunar.  Abduction  is  lim- 
ited first  by  the  internal  lateral,  and  later  by  the  posterior  crucial.  On  the  cadaver 
abduction  is  greater  after  removal  of  the  external  semilunar. 
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Among  the  internal  derangements  of  the  knee-joint  observed  by  Tenney  in 
the  150  si)eeimens  examined,  the  following  types  were  found,  arranged  accord- 
ing to  their  frequency : 

1.  Tabs  from  the  lubricating  apparatus. 

2.  Erosion  of  cartilage. 

3.  Damaged  and  displaced  semilunar  cartilages. 

4.  Ruptured  ligaments. 

5.  Free  and  loose  bodies. 

He  also  mentioned,  though  it  did  not  occur  among  his  cases,  a  villous  or 
papillary  synovitis.  Tenney  found  that  what  appeared  to  him  to  be  the  most 
frequently  injured  structure  in  the  joints  examined,  was  the  infrapatellar  pad, 
and  he  believed  that  the  changes  observed  were  due  to  the  fact  that  the  pad 
might  be  caught  during  flexion  between  the  patellar  and  the  femur,  or  between 
the  femur  and  the  tibia.  Tenney  states  that  there  are  but  few  references  in 
recent  literature  to  the  operation  for  the  removal  of  fatty  and  fibrous  tabs  as 
such. 

Some,  reported  as  growths  from  the  synovial  membrane  above  the  patella,  were 
possibly  tabs  from  the  suprapatellar  pad.  Others,  described  as  fringes  of  the  liga- 
menta  alaria,  are  evidently  tabs  from  the  infrapatellar  pad. 

In  a  considerable  proportion  of  the  cases  examined,  Tenney  found  erosion  of 
the  cartilage  at  the  back  of  the  upper  surface  of  the  external  tibial  tuberosity. 
Such  erosion  varied  from  slight  cracking  or  roughening  to  complete  erosion 
with  exiK)sure  of  the  bone.  Under  the  head  of  damaged  and  displaced  semilunar 
cartilages  he  found  that  both  the  internal  and  external  semilunars  showed 
evidences  of  injury  from  being  crushed,  or  torn,  or  w^om  away  in  a  fairly  large 
proportion  of  the  cases  examined. 

In  15  cases  both  cartilages  showed  one  or  other  of  these  changes.  In  13  the 
changes  were  confined  to  the  external  semilunar.  In  14  the  internal  semilunar 
was  damaged,  while  the  external  was  normal.  There  were  29  cases  in  which  the 
internal  semilunar  showed  evidences  of  injury  and  28  cases  in  which  some  evidences 
were  found  in  the  external  semilunar.  In  24  of  the  cases  there  were  in  addition 
evidences  of  a  more  or  less  marked  chronic  arthritis  in  the  joint. 

From  his  expt^riments  and  those  of  others,  Tenney  concludes  that  the  liga- 
ments may  be  ruptured  as  follows: 

Internal  latiTal  ligaments  by  abduction  and  external  rotation.  Anterior  crucial 
by  internal  rotation  and  forward  slip  of  tibia  on  femur.  Posterior  crucial  by  inter- 
nal rotation,  extension,  and  backward  slip  of  tibia  on  femur. 

Tenney  believed  that  as  the  result  of  these  ruptures  increased  movements 
between  tibia  and  femur  occur  such  that  the  semilunars  w^ere  ex]>osed  to  fre- 
quent slight  traumatism,  so  that  the  cartilages  wx^re  roughened,  fringed,  or  worn 
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away,  and  that  thus  more  or  less  marked  disturbance  in  the  function  of  the  joint 
might  <xicur. 

A  moderate  number  of  cases  are  recorded  in  the  literature  of  rupture  of  the 
crucial  ligaments.  In  ruptures  of  the  lateral  ligaments  of  the  joint  the  injury 
would  of  necessity  be  severe  and  would  be  attended  by  marked  disability,  usually 
by  beuiorrhage  into  the  joint,  and  the  end  results,  if  not  treated  by  suture,  are 
hown  to  be,  as  the  result  of  experience,  not  infrequently  a  permanent  relaxation 
of  the  joint  with  increased  movement  and  a  strong  tendency  to  the  production 
of  chronic  or  recurring  synovitis,  sometimes  of  arthritis  deformans.  In  a 
subsequent  article  in  the  Aiinals  of  Surgery,  Xoveml)er,  1908,  page  714  ("  Some 
Surgical  Conditions  in  the  Knee-joint,"  by  Benjamin  Tenney),  Tenney  describes 
<*rtain  chronic  painful  affections  of  the  knee-joint,  which  he  believes  to  Ix?  due 
to  iiyprtrophy  of  the  infra-  and  sujmipatellar  ])ads  and  to  the  traumatism  to 
which  such  pads  are  exposed  by  being  caught  between  the  patella  and  the  femur, 
or  the  femur  and  the  tibia.  He  says  that  these  cases  wcur  in  two  types.  In 
the  first  group  the  patients  are  usually  fat  women  who  find  that  u])on  walking, 
or  giving  upstairs  and  downstairs,  tliey  suffer  from  ])aiu  in  the  knee-joints,  and 
lie  states  that  if  these  patients  can  be  reduced  in  fiesh  by  feeding,  exercise,  the 
use  of  thyroid  extract,  or  other  means,  the  joint  disturbances  will  be  improved 
or  cured. 

In  a  second  group  of  cases  the  patients  are  young  persons  in  good  health  and 
frequently  athletes.  These  patients  suffer  from  recurring  attacks  of  synovitis 
of  the  knee-joint  and  are  conscious  of  something  catching  at  times  in  the  knee, 
notably  when  going  downstairs,  and  that  in  some  of  the  cases  i)assive  flexion  of 
the  joint  with  pressure  on  the  j)ad  and  patella  produces  a  characteristic  slight 
anap.  The  operative  removal  of  these  pads  has  been  followed  in  his  hands  by 
excellent  results. 

The  diagnosis  of  injury  to  the  lateral  ligaments  of  the  joint  short  of  disloca- 
tion is  to  l)e  ma<le  from  the  occurnmce  of  an  accident  such  as  will  ])roduce 
aUluction  and  outward  rotation  of  the  limb  with  injury  to  tlie  internal  lateral 
lipiment,  or  a<hhiction  with  internal  rotation,  jiroducing  injury  of  the  external 
lateral  ligament,  the  latter  condition  iK'iiig  mon*  rare.     The  violeiun?  in  th(»se 
<*ases  will  usually  have  l)een  considerable.       The  j)atient  will  suff(»r  from  severe 
pain  at  the  site  of  the  torn  ligament  with  marked  tenderness  on  ])ressure  over 
itj^|M»ints  of  attachment  to  the  femur  and  tibia,  res]K'etively.     There  will  1k^,  in 
addition,  increased  lateral  mobility  in  the  joint  and  the  signs  of  an  acute  trau- 
inatic  sjTiovitis,  frequently  of  hemarthros.     Tenney  states  that : 

If  the  injury  to  the  ligament  be  fresli  and  severe  enough  to  increase  the  lateral 
^i  torsion  movements  decidedly,  I  fully  believe  that  the  obligation  to  open  and 
'^Pair  damage  is  greater  than  with  fractured  patella.  In  both  cases  there  is  blood 
^  the  joint  cavity  which  will  favor  adhesions,  and  in  both  cases  the  torn  surfaces 
>^  separated  by  blood  clot  and  ragged  weak  tissue.  Xature's  coaptation  and  repair 
'^^aniptured  lateral  ligament  is  likely  to  leave  the  patient  more  of  a  cripple  than 
tlje  longest  sort  of  a  "  fibrous  union  *'  patella. 
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Teniiey  further  states  that,  where  he  lias  been  able  to  make  the  diagnosis 
of  ruptured  lateral  ligaments  and  where  the  ])atients  were  treated  by  conservative 
means,  the  individuals  w^ere  apparently  more  or  less  permanently  crippled. 

Dislocation  and  fracture  of  the  semilunar  cartilages  are  not  very  rare  in- 
juries, and  are  attended,  as  a  rule,  by  quite  definite  symptoms.  The  violence 
is  usually  slight  and  most  commonly  consists  of  a  sudden  abduction  with  out- 
ward rotation  of  the  knee,  when  it  is  slightly  flexed.  The  characteristic  symp- 
tom is  that  the  patient  suddenly  finds  his  knee-joint  locked  in  partial  flexion, 
the  cartilage  having  become  engaged  between  the  femur  and  the  tibia.  The 
patient  at  the  same  time  suffers  more  or  less  pain;  he  is  unable  to  bring  his 
heel  to  the  ground.  As  the  result  of  manipulation,  usually  gradual  extension, 
followed  bv  sudden  flexion,  the  cartilage  slips  back  into  place  and  the  symptoms 
are  for  the  time  over.  In  some  of  the  cases  the  border  of  the  cartilage  may 
be  felt  projecting  at  the  front  of  the  joint ;  and  by  moving  the  joint  back  and 
forth  and  pressing  u])on  the  cartilage,  it  may  be  replaced.  The  internal  car- 
tilage is  much  more  often  injured  than  the  external.  The  nature  of  the  injury 
varies  in  different  cas(»s.  The  cartilage  may  be  torn  away  from  its  tibial 
attachment  and  disj)lace(l  backward  in  the  joint,  even  so  far  as  to  lie  in  the 
intercondylar  notch.  In  other  cases  the  cartilage  is  fractured.  In  two  of  my 
own  the  internal  semilunar  was  torn  completely  away  from  its  anterior  tibial 
attachment.  In  a  third  there  was  a  loose  fragment  of  cartilage  which  had  been 
torn  away  from  the  free  border  of  the  semilunar  and  lay  free  in  the  joint.  In 
another  case  the  cartilage  was  split  into  two  pieces  at  the  junction  of  its  anterior 
with  its  posterior  two  thirds.  I  have  operated  upon  five  of  these  cases  and  in 
each  have  removed  the  injured  cartilage.  In  all,  a  recovery  from  the  attacks 
of  synovitis,  which  had  disabled  the  patients  for  periods  varying  from  six 
months  to  three  years,  occurred,  and  in  all  a  perfect  functional  result  followed. 
One  of  the  patients  was  a  member  of  the  Fire  Department  in  the  City  of  Xew 
York  and  was  able  to  return  to  his  work.  Another  is  at  present  with  Peary 
somewhere  in  the  vicinity  of  the  North  Pole.  Tliis  last  case  was  an  athletic 
young  man  who  was  able,  six  months  after  the  ojxjration,  to  play  football  and 
to  engage  in  cross-conutry  running,  etc.^ 

The  diagnosis  of  dislocations  and  fractures  of  the  semilunar  cartilages  is 
usually  simple,  from  the  characteristic  history  of  the  hx'king  of  the  joint  and 
the  recurrent  attacks  of  synovitis,  sometimes  by  the  possibility  of  fec»ling  the 
edge  of  the  displaced  cartilage.  The  symptoms  are,  however,  identical  with 
the  presence  of  floating  bodies  in  the  joint  from  other  causes.  In  the  latter 
condition  the  ])iitient,  if  observant,  will  usually  have  discovered  the  presence 
of  the  floating  body  and  have  felt  it  with  his  fingers  in  different  positions.  Such 
floating  bodies  are  fairly  common  in  arthritis  deformans,  but  the  other  lesions 
of  this  disease  an*  so  marked  that  ccmfusion  is  not  likely  to  arise.  ( See,  also. 
Floating  Bodies  in  the  Knee-joint.)     The  X-rays  are  rarely  of  any  value  in  the 


^  During  his  strenuous  Arctic  trip  liis  kn^e  gave  him  no  trouble. 
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differential  diaguosis.  Cartilage,  as  has  been  elsewhere  stated,  casts  no  visible 
shadow  in  an  X-ray  picture,  and  floating  bodies  containing  bone  or  calcareous 
material  suflicient  to  cast  a  shadow,  are  the  exception  rather  than  the  rule. 

I  have  never  seen  a  case  of  w'hat  appeared  to  be  a  fractured  or  dislocated 
semilunar  cartilage  which  recovered  permanently  as  the  result  of  conservative 
treatment.  It  is  at  present,  so  far  as  I  am  aware,  the  consensus  of  opinion  that 
removal  of  the  injured  cartilage  is  better  than  the  attempt  to  suture  it  in  place, 
although  I  have  seen  good  results  follow  such  suturing  in  the  hands  of  others, 
in)tably  several  cases  operated  upon  by  Dr.  Charles  McBumey.  The  removal 
i)l  the  cartilage  appears  to  have  no  disturbing  eflFect  of  any  moment  up<m  the 
functions  of  the  joint,  except  that  in  some  cases  the  patient  finds  it  desirable,  if 
the  internal  semilunar  has  been  removed,  to  avoid,  as  far  as  possible,  movements 
vhich  put  the  internal  lateral  ligament  of  the  knee  upon  the  stretch. 

The  diagnosis  of  avuhion  or  of  laceration  of  the  crucial  llgamenis  is  not 
likely  to  be  made  before  the  time  of  ojx?!ration.  In  these  cases  the  ligament 
is  more  apt  to  l^e  torn  away  from  the  femur,  or  to  be  ru])tured,  than  to  tear 
away  with  it  a  jx>rtion  of  Ixme,  either  femur  or  tibia.  If  the  last  accident 
should  occur  a  possible  diagnosis  might  be  made  by  discovering  the  shadow 
of  a  minute  ])ortion  of  bone  in  an  X-ray  picture,  though  its  source  might 
be  problematical. 

OPEN    WOUNDS    OF    THE    KNEE    AND    ITS    VICINITY 

Open  wounds  of  the  skin  and  subcutaneous  tissues  of  the  knee  possess  no 
special  interest,  so  long  as  they  do  not  enter  the  knee-joint,  nor  do  incised 
wounds  of  the  deeper  structures  of  the  limb  present  any  notable  difficulties  of 
diagnosis.  The  ham-string  muscles,  the  nerves  and  vessels  of  the  popliteal  space, 
and  the  external  popliteal  nerve  may  be  injured  in  incised  w^ounds,  as  may 
be  the  muscles  and  tendons  upon  the  front  of  the  joint.  No  special  diagnostic 
rules,  however,  other  than  such  as  have  been  given  elsewhere,  are  required  for 
the  recognition  of  these  injuries.  Tlie  surgeon  will  carefully  examine  the 
Wound,  enlarging  it  if  necessary,  in  order  to  determine  what  structures  are 
injured  and  how  they  may  best  be  repaired.  Tlie  recognition  of  the  extent  of 
the  lesion  is  usually  simple  during  the  necessary  manipulations. 

Wounds  of  the  knee-joint  itself,  if  infected,  are  among  the  gravest  of  in- 
juries. The  joint  is  so  large  and  so  complicated  mechanically,  so  hard  properly 
^o  drain,  and  the  powder  of  synovial  membranes  in  getting  rid  of  pyogenic  infec- 
tions is  so  feeble,  that  a  seriously  infected  w^ound  of  the  knee-joint  is  an  injury 
^hicli  gives  the  surgeon  the  gravest  concern. 

The  knee-joint  may  be  opened  by  any  sort  of  direct  violence,  eitlier  as  the 
^^idt  of  cuts  or  stabs  with  knives,  daggers,  pieces  of  broken  glass,  scythes,  and 
the  like,  or  in  a  considerable  proportion  of  cases  the  wounds  are  punctured, 
^*  from  a  blow  with,  or  fall  against,  the  sharp  steel  hooks  which  draymen  use 
^^  moving  boxes,  or  from  a  blow  over  the  knee-joint  from  the  slipping  of  a 
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brad  awl  such  as  shoemakers  use.  Gunshot  wounds  of  the  knee  will  receive 
separate  consideration.  Jn  the  diagnosis  of  wounds  of  the  knee-joint  it  is  im- 
portant to  bear  in  mind  that  the  skin  and  subcutaneous  tissues  move  freely 
over  the  joint  structures  beneath,  and  that  when  the  limb  is  moved  from  the  ,3;^ 
position  in  which  the  wound  was  received,  the  orifice  in  tJie  skin  and  the  orifice^r^^^ 
in  the  joint  capsule  may  not  correspond  in  position.  This  is  in  one  way  favor — ^^j. 
able,  so  long  as  the  joint  is  not  infected  at  the  moment  of  its  infliction,  sinc^^-r^ 
the  wound  in  the  joint  itself  becomes  thereby  practically  a  subcutaneous  wound  .^EA 
and  while  suppuration  may  occur  in  the  wound  in  the  skin,  it  does  not  nece^^^^^g 
sarily  involve  the  joint.  On  the  other  hand,  if  the  woimd  is  infected  at  Xli^rM^h 
time  of  the  injury,  the  surgeon  may  be  misled  as  to  the  true  condition,  sm^moiMra^ 
fail  to  recognize  and  properly  to  disinfect,  or  otherwise  care  for,  the  wound  in  tlM:  J'  _zli 
joint  capsule.  Ilis  attention  may  not  be  drawn  to  the  opening  of  the  joint  unt  j^^^ti 
symptoms  of  joint  irritation  appear.  Another  fact  is  to  be  borne  in  mind  imr  h 
regard  to  infected  wounds  of  the  knee,  namely,  that  the  progress  of  the  joitM"  i  in 
infection  is  often  insidious.  The  patients  may  suffer  comparatively  little  pair  S-  Jn 
the  character  of  the  synovial  discharge  may  for  a  time  be  only  slightly  pur'  — im:  ru 
lent,  and  there  may  be  for  many  days  but  trifling  constitutional  symptoms.  Y^  ""^S^oi 
an  illustrative  case  of  this  kind  the  reader  is  referred  to  Vol.  I.  page  98. 

The  recognition  of  the  fact  that  a  wound  opens  into  the  knee-joint  may  T  h 

very  easy,  or,  on  the  other  hand,  quite  difficult  If  the  wound  is  large,  tF.:^"  th( 
opening  in  the  joint  capsule  may  be  visible  upon  inspection  and  the  escaj  -^^pe 
of  synovia  may  be  noticed  at  once.  If,  on  the  other  hand,  the  wound  is  sma-^^  .all 
no  synovial  fluid  may  escape,  and,  as  stated,  the  wound  in  the  skin  and  tc^^  the 
wound  in  the  joint  may  not  correspond  in  position,  unless  the  knee  is  plae^i^.ced 
as  it  was  when  the  injury  was  received.     If  there  be  reason  to  suspect  that  an 

accidental  wound  may  have  entered  the  knee-joint,  it  will  be  the  duty  of  t^"  the 
surgeon  to  approach  such  an  injury  with  all  the  aseptic  precautions  whE  -Miich 
accompany  so  serious  an  operation  as  is  involved  in  exploring  a  large  joint.  It 

will  be  his  duty  to  enlarge  the  external  wound  and  to  search  carefully  for  an 

injury  to  the  joint  capsule.  If  such  be  found,  s;>Tiovia  can  usually  be  mai^  ade 
to  esca]3e  by  pressure,  in  case  the  joint  is  opened.  The  wound  in  the  joint  u^^^^^^y 
then  be  dealt  with  as  circumstances  seem  to  require.  The  wounded  tiss?^  ,^=3ues 
may  be  disinfected  and  the  joint  either  sutured  or  drained,  as  may  seem  l^^^^tes^ 
in  the  individual  case.     If  the  infection  is  very  slight,  suitable  drainage,  '  i">* 

mobilization,  tlie  a])])lication  of  wet  aseptic  dressings  and  cold,  will,  in  scc^ -:^'<>">^ 
instances,  prevent  a  serious  or  destructive  panarthritis.  If  such  occur,  it  Tmr:^^^^^7 
be  recognized  by  the  pain,  greatly  increased  by  motion,  by  heat,  edema,  m-  *°^ 
sometimes  redness  of  the  overlying  skin;  by  the  change  in  the  discharge  fn^r^rom 
clear  synovia  to  cloudy  fluid,  and  finally  to  sticky  pus,  and  by  the  constituticd^^"^' 
symptoms  of  more  or  less  severe  sepsis.     In  some  of  the  cases,  in  spite  of  ^'^^ 

most  careful  surgical  treatment,  including  the  transverse  incision  of  the  •  ^^^ 
parts,  thus  opening  the  joint  widely  with  flexion  of  the  knee,  the  effort  to  &i^sstij 
the  infection  will  fail,  and  the  patient  will,  under  the  most  favorable  conditi onsj 
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survive  with  an  ankylosis,  or  after  amputation  of  the  thigh,  though  in  many 
caset^  death  will  result     (See  Diseases  of  Wounds^  Vol.  1.) 

In  1905  the  late  Dr.  Carleton  P,  Flint  colketed  the  histories  of  310  cases 
of  pyogenic  infetHion  of  the  knee-jc»int  Avfiieh  nreurred  in  a  niindier  of  different 
hospitals  in  the  City  of  Xew  York  during  the  preeeding  ten  years.  Among 
these  there  were  52  jnynel rating  wounds  of  the  joint;  1^*  were  lai-eraled  wounds, 
S  were  punctured  wounds,  3  were  gunshot  wounds.  Of  these,  130  or  60  |>(?r  eent 
liet^anie  serimisly  infected.  Among  tlie  laecrafed  wonmls  nh«>ut  half  heeauie  in- 
fected, and  among  the  fractures  of  the  patella  "i^  |jer  cent  heeinne  infected.  The 
results  in  the  ?]0  eases  were,  that  4  died  with  or  without  amputation,  2  leg^  were 
amputated,  and  2  knees  resecteth  Amon^  those  who  survivetl,  there  were  20 
wlio  left  the  hospital  with  varying  degrees  of  disahility.  Four  had  complete 
ankylosis  of  the  knee. 

GUNSHOT    WOUKDS  OF  THE  KNEE 

Gunshot  wounds  of  the  knee-joint  may  i^r  may  nnt  he  accompanied  by 
injuries  of  the  Ihhics.  The  hitter  gmiiji  eonstitiite  thi'  i^xeeptious,  tlie  fiuMiier 
the  rule.  The  diagiiosis  of  the  mere  presence  of  a  gunshot  wound  entering  the 
knee-joint  usually  offers  no  difficulties  from  tlie  position  of  the  wound.  The 
injuries  prodiieed  may  he  of  the  moat  varied  character,  A  numher  of  eases 
have  been  observed  in  recent  wars  of  gunshot  wounds  of  the  knee-joint  made 
by  the  small  caliber  rifle  bullet  which  passed  through  the  lower  end  of  the 
femur,  producing  merely  a  simple  jierforation,  with  very  little  comminution  of 
bone,  or  destruction  of  tissue.  In  these  eases,  if  they  remain  aseptic,  the  results 
are  exceedingly  favorable*  See  quotation  from  ilakins,  under  Fractures  of 
the  Femur.  On  the  other  hand,  if  the  wound  becomes  infected,  if  the  bullet 
contuses  or  tears  the  popliteal  artery,  if  there  is  extensive  splintering  of  bone, 
the  results  may  be  and  usually  are  disastrous.  The  following  statistics  of  gun- 
shot wounds  of  the  joints,  showing  the  improvement  in  results  following  the 
aseptic  occlusive  treatment  of  these  injiiries  as  compared  with  the  treatment 
bc^fore  aseptic  surgery  was  known,  are  of  interest  They  are  quoted  from  an 
article  by  Major  William  C.  Borden,  Surgeon  F.  S,  A.*  in  "  American  Practice 
of  Surgery,"  Bryant  and  Buck,  Vol  II,  pages  676,  677* 


PERCENTAGE  MORTALITY  FROM  WOUNDS  OF  THE  JOINTO  IN  FOUR  WARS 
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CASES  AND  DEATHS  IN  EACH  CLASS  OF  JOINT  WOUNDS  IN  TWO  RECENT 

WARS 


Japan-China  War 
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These  statistics  strongly  emphasize  the  caution,  that  no  treatment  at  all 
better  than  the  handling  of  wounds  with  dirty  fingers  or  introducing  into  th< 
dirty  instruments,  tliereby  insuring  infection.  It  is  probable  that  von  Be 
mann  first  demonstrated  the  value  of  the  conservative  antiseptic  treatment 
gunshot  woimds  of  joints  during  the  Franco-Prussian  War.  He  treated  fifte^^^^een 
cases  of  gimshot  wounds  of  the  knee  by  occlusive  antiseptic  dressings  and  irmr  JEini- 
mobilization.  They  were  all  serious  injuries,  and  the  opening  of  the  joint  w^*^"-^va5 
complicated  by  more  or  less  extensive  comminution  of  bone.  Fourteen  of  tlie^^  -^^^ 
cases  recovered  with  movable  joints.  In  the  fifteenth  amputation  was  dor^ii^^^onc 
and  death  followed.  In  the  same  war  cases  of  gunshot  wound  of  the  knc^-^nee, 
treated  by  the  older  methods,  died  in  all  but  five  per  cent  of  the  cases. 

Gunshot  wounds  of  the  knee  made  by  large  soft  leaden  bullets,  and  by  scz^  -5Soft 
nosed  small  caliber  rifle  bullets,  and  by  large  shell  fragments,  are  apt  to  be  su  jr_^^uch 
destructive  injuries  that  amputation  is  necessary  in  a  large  proportion  of  cas»-=^^^^s- 
The  localization  of  bullets  in  the  knee  or  femur  is  readily  determined  by  mea^=:^=' ans 
of  stereoscopic  X-ray  pictures. 

A  very  serious  group  of  open  wounds  of  the  knee-joint  are  constituted  hv 

compound  dislocations  of  the  knee.  -  In  these  the  popliteal  artery  and  vein  g^   are 
often  ruptured,  or  the  artery  may  be  so  contused  that  it  subsequently  underg«^»'<x^'^' 

thrombosis  or  sloughs;  and  from  the  method  of  production  of  the  injury  si" Jfh 

wounds  are  frequently  infected.     In  the  statistics,  in  the  Index-Catalogue  <^f 

the  Surgeon-General's  Library,  at  Washington,  quoted  by  Stimson,^  *'  of  1 
traumatic  cases  the  dislocation  was  forward  in  52,  backward  in  34,  outward 
21,  inward  in  4,  lateral  in  1,  and  by  rotation  in  3.     In  21  of  them  the  disl 
tion  was  com]X)und,  11  forward,  4  backward,  6  outward." 

If  the  popliteal  artery  is  torn,  or  becomes  occupied  by  a  thrombus,  gangr^^^*-^® 
of  the  limb  is  higlily  probable.  This  accident  necessitates  amputation.  In  ca^  -J^^^^ 
of  doubt  as  to  whether  or  not  the  function  of  the  artery  is  or  will  be  abolish^i^^^^  ^> 


M 
ill 


»  L.  A.  Stimson,  loc,  ciL,  p.  777,  1907. 
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the  condition  of  the  circulation  of  the  limb  following  the  production  of  the 
dislocation,  and  the  loss  of  pulsation  in  the  arteries  at  the  ankle,  will  be  the 
surgeon's  guides  as  to  whether  or  not  amputation  must  be  performed. 

INJURIES    OF    THE    POPLITEAL    VESSELS 

As  suggested  in  the  preceding  paragraph,  injury  of  the  popliteal  vessels  is 
a  rather  common  accident  as  a  complication  of  dislocation  of  the  knee,  especially 
^i  the  forward  variety.     Injuries  of  the  popliteal  vessels  are  seen  not  very 
farely  in  the  hospitals  of  the  City  of  Xew  York  as  complicating  injuries  in 
^2vSes  of  compound  comminuted  fractures  of  the  lower  portion  of  the  femur,  the 
^ult  of  railway  accidents  and  the  passage  of  the  wheels  of  heavy  vehicles  across 
fie  thigh.     The  recognition  of  the  injury  can  be  made  sometimes  by  inspec- 
^^^n  of  the  highly  complicated  wound  or  from  loss  of  pulsation  in  the  vessels 
"^low,  etc.     Death  from  shock,  or  a  combination  of  shock  and  hemorrhage,  is 
^^t  rare.     Amputation  of  the  limb  frequently  becomes  necessary.     Here,  as 
^l^where,  however,  a  cautious  and  rational  conservatism,  careful  disinfection 
^f  the  wound,  etc.,  may  save  life  and  limb.     If  the  popliteal  artery  is  ruptured 
ry  sudden  violence,  it  may,  as  has  already  been  remarked  of  other  large  vessels, 
^  so  rolled  up  in  a  cord  that  it  does  not  bleed,  and  its  torn  or  contused  stump 
^ay  be  seen  in  the  wound,  if  such  exist.     If  the  artery  is  torn  subcutaneously, 
^^d  its  lumen  is  not  closed,  a  large  arterial  hematoma  will  form  in  the  popliteal 
^ace  and  pressure  upon  the  accompanying  vein  will  usually  cause  thrombosis 
ixx  this  trunk  also.     Gangrene  of  the  limb  is  a  probable  sequence.     In  the  cases 
itx  which  the  artery  is  merely  contused,  it  may  subsequently  become  filled  with 
^  thrombus,  a  condition  to  be  recognized  by  rules  already  given.     In  other  cases 
the  contusion  may  be  followed  immediately,  or  after  days  or  weeks,  by  the  for- 
mation of  an  aneurism.     (See  Popliteal  Aneurism.) 

FRACTURES  OF  THE  PATELLA 

The  patella  may  be  fractured  by  muscular  action  or  by  direct  violence,  the 
f^ormer  group  being  the  more  common.  The  accident  is  much  more  common 
in  men  than  in  women  and  occurs  most  frequently  during  the  active  decades 
^^^'i  life.     It  is  rare  among  children. 

In  the  statistics  of  various  observers  the  injury  constitutes  from  one  to  two 

I=^^r  cent  of  all  fractures.     The  fractures  may  be  simple  or  compound.     The 

1  i^tter  occur,  as  a  rule,  from  direct  violence,  tlie  former  from  muscular  action, 

'^-iie  result  of  a  powerful  sudden  contraction  of  the  quadriceps  extensor  muscle 

^=^:f  the  thigh,  which  may  directly  pull  the  bone  apart,  or,  it  is  believed,  in  some 

^M^:xnstances  may  break  it  across  the  condyles  of  the  femur.     The  accident  happens 

^^"■om  the  sudden  violent  contraction  of  the  quadriceps  made  in  the  effort  to 

t>ievent  a  fall,  or  when  the  leg  is  forcibly  flexed  against  the  opposition  of  the 

^^3ten8or  muscles  of  the  thigh.     In  the  cases  produced  by  muscular  action  the 
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line  of  fracture  in  most  instances  passes  transversely,  or  nearly  so,  across  the 
middle  of  the  bone.     The  line  of  fracture  may  be  directly  backward  throusrh 
the  bone,  or  somewhat  oblique,  as  from  above  and  in  front  downward  and  back- 
ward.   A  few  cases  of  vertical  fracture  have  been  reported,  and  in  the  fractures 
by  direct  violence  the  bone  is  usually  comminuted.     In  the  fractures  by  nms- 
cular  action  there  is  usually  separation  of  the  fragments,  more  or  less  marked^ 
which  increases  after  the  muscles  have  regained  their  tone  and  the  joint  h^_^ 
become  distended  with  blood.     The  separation  may  be  in  some  instances  ver — ^-v 
slight,  where  the  fibro-i:)eriosteal  covering  of  the  bone  is  not  completely  tor^ — -^^ 
or  in  other  cases  the  finger  sinks  readily  between  the  fragments,  or  the  sepai^--yfl. 
tion  may  amount  to  an  inch  or  more.     In  untreated  cases  or  in  cases  of  failii^^re 
of  union,  the  separation  growls  greater  with  time,  owing  to  the  contracture  of 

the  ligamentum  patella*  and  of  the  quadriceps  muscle  and  may  amoimt  to 

several  inches.     In  addition  to  the  break  in  the  bone  the  lateral  expansion  of 

the  tendon  of  the  quadriceps  on  either  side  of  the  patella  is  more  or  less  ^    ex- 
tensively torn,  and  the  fibro-periosteal  and  tendinous  covering  of  the  pat(^= — =?lla 

is  also  ruptured.     The  rupture  of  the  latter  usually  does  not  occur  at  the  sa  me 

level  as  that  of  the  fracture,  but  at  some  distance  below,  and  the  fibrous  tiss ues 

are  usually  pulled  out  into  a  fringe,  which  very  commonly  falls  over  the  1^-     ^^^^ 
surface  of  the  upper  fragment,  thus  in  some  cases,  as  was  first  pointed  out  by 

Alaceweu  and  Ki'mig,  interfering  with  close  union  between  the  fragments.     '^^^Klie 
fragments  may  remain  in  their  normal  relations  to  the  femur  and  tibia,  or 

may  be  rotated  upon  a  horizontal  transverse  axis,  so  that  the  upper  surface  ^ — =  of 
the  lower  fragment  looks  forward,  or  the  upper  fragment  may  be  rotated  ^^ 

a  similar  manner.     As  may  be  readily  understood,  the  interposition  of  the 

torn  fibrous  structures,  and  in  other  cases  the  rotation  of  the  fragments,  ren--  — dcr 
the  conditions  rather  unfavorable  for  close  union  by  conservative  methods  -s  of 
treatment.  Immediately  after  the  fracture  there  occurs  a  rapid  effusion  — *  ^' 
blood  and  synovial  fluid  into  the  knee-joint,  causing  a  marked  swelling  of  ^^^ 

knee. 

In  the  fractures  by  direct  violence  the  bone  is  broken  by  blows  upon  '  ^^^ 

knee  as  from  the  kick  of  a  horse,  a  gunshot  wound,  or,  as  in  the  case  rela-^^*^^ 
upon  page  98,  Vol.  I,  from  the  blow  of  a  piece  of  flying  iron,  the  result  0-^:^:^^^  * 
gunpowder  explosion.  It  is,  of  course,  possible  that  the  patella  may  be  fr^r'^frac- 
tured  by  direct  violence  from  falls  upon  the  knee,  but  in  the  opinion  of  md^^^^* 
surgeons,  including  Stimson,  this  method  of  production  is  rare.  The  fractu*:-^  "^^^ 
by  direct  violence  are,  as  stated,  usually  comminuted,  but  they  are  not,  as  a  rw  — ^h 
attended  by  separation  of  the  fragments,  the  fascia,  tendons  and  ligament*  ^iMtous 
structures  not  being  torn. 

Symptoms. — The  symptoms  of  fracture  of  the  patella  are  characteris-i^=?^^^<^- 
At  the  moment  of  a  sudden  muscular  effort  the  patient  hears  a  crack  wh^i^^^'^ 
may  be  audible  to  bystanders,  experiences  a  severe  pain  in  the  knee,  falls  j^e^^nd 
finds  himself  unable  to  extend  the  limb.  It  may  be  said,  however,  that  in  {^^rsL<^ 
tures  by  direct  violence  the  patient  may  still  be  able  to  walk,  although  the     ^t^^ 
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111  Mie  ordinary  transverse  frac- 


of  the  limb  h  iweomf^imlvd  by  extreme  pain, 
tures  bv  nuisi'tiliir  iietinn  Stiiiison  ^  states: 


lo  a  fpw  casei?  he  has  walkcMj,  and,  indeed,  in  most  it  is  possible  to  walk  backward, 
keeping  tlie  knee  extended  by  the  pres8nre  of  the  heel  on  the  ground,  or  even  to 
walk  forward  if  the  uninjured  linil*  is  advaneed  and  the  other  swnng  up  to  it,  but 
not  !»evond  it. 


The  patient  may  fnll  to  the  ground  and  find  himself  nnalJe  to  rise.  In  the 
ordinary  ea^es,  as  he  lies  npon  his  baek,  he  is  not  able  In  lift  the  heel  frmn 
the  grouiuh  SrHjn  after  the  accident  the  joint  ln^comes  tilled  with  bluod  and 
swollen.  Ecehymosis  develops  after  hours,  or  a  day,  and  is  usually  extensive. 
The  diagnosis  of  the  fracture  is  ab- 
solutely simple  in  ordinary  ca.ses. 
There  is  tlie  history  of  the  accident, 
the  disability  as  described  ;  the  kneej- 
joint  is  swollen  an<l  distentled  Avitli 
bliKid ;  upun  jjalpation  tlie  ringer 
sinks  reailily  Ix-tween  the  bony  frag- 
ments. Pres:sure  ujHin  either  frag- 
ment is  painful,  and  if  ttie  fragments 
are  crowded  toward  one  anothiT, 
crepitus  may  sometimes  be  elicited. 
This  also  causes  pain.  The  frag- 
ments are  independently  movable 
lateral  ly. 

In  the  fractures  by  direct  vio- 
lence the  diagnosis  is  to  be  made 
from  the  history  of  the  injury, 
sometimes  from  tlie  presence  of  a 
wound  extending  directly  between 
the  fragments  into  the  joint,  from 
the  presence  of  localized  pain  and 
tenderness,  by  the  swelling  of  the 
joint,  and  usually  by  mobility  and 
crepitation,  as  the  fragments  are 
moved  one  upon  the  other.  Tn  tliese 
cases  the  bone  is  often  broken  into 

several  pieces,  and  this  condition  also  is  usually  easily  recognized.     Separation 
is  usually  sligbl. 

Eepair. — At  the  present  time,  xmless  contraindications  exist,  a  large  propor- 
tion of  fractures  of  the  patella,  when  it  is  possil>le  to  perform  an  aseptic  ojiera- 
Ltion^  are  treated  by  placing  the  limb  upon  a  jx)3terior  splint,  by  pressure  wdth 

» L.  A.  Stimacpn,  lee.  cit.,  p,  366,  1907, 


Flo.  208. — Olb  Fracture  of  the  Patella  ;  Marked 

SePARATH*N*  of  TUK  FtlAOMEXTS  WITH  VeRY  F*EF.- 

BLE  t^NioN.     (Drawiag  by  Dn  B.  8.  l^arriuger,) 
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a  tight  bandage,  or  an  clastic  bandage  upon  the  knee,  to  limit  the  effusion  in 
the  joint  and  the  swelling,  by  the  application  of  cold  in  the  form  of  an  ice  bag, 
and,  at  the  end  of  seven  or  eight  days,  by  an  open  operation.  Apposition  of  the 
fragments  is  obtained  by  suture  through  the  surrounding  fascial  and  aponeurotic 
structures.  The  joint  is  carefully  washed  free  from  all  blood  with  hot  sterile 
salt  solution,  and  an  effort  is  made  to  use  the  fewest  possible  number  of  instru- 
ments and  to  keep  everything  else  out  of  the  joint.  Some  surgeons  prefer  a 
vertical  incision  over  the  middle  of  the  patella,  others,  myself  included,  a 
transverse  or  somewhat  crescentic  cut  with  its  convexity  downward  and  not 
directly  over  the  line  of  the  fracture.  Bony  union  may  thus  be  obtained  in  a 
large  proportion  of  cases.  It  should  be  borne  in  mind  that  no  one  who  is  not 
able  to  surround  his  patient  with  every  possible  aseptic  precaution,  such  as  may 
be  obtained  in  a  modern  hospital,  or  who  is  not  himself  accustomed  to  doing 
aseptic  operations,  has  any  business  to  operate  upon  a  fractured  patella.  The 
result  of  failures  to  keep  the  wound  aseptic  are  too  disastrous  to  justify  any 
unnecessary  chances  being  taken.  In  those  cases  in  which  the  fragments  may 
be  brought  into  bony  contact,  as  evidenced  by  crepitation,  and  kept  there,  the  non- 
operative  treatment  of  fracture  of  the  patella  is  attended  by  very  good  and 
nearly  perfect  functional  results.  Bony  union  is,  however,  the  exception  rather 
than  the  rule.  Even  in  those  cases  in  w^hich  union  is  not  very  close  the  func- 
tional result  is,  as  a  rule,  satisfactory,  although  there  w^ill  usually  be  some  loss  of 
extension.  Still,  these  patients  become  accustomed  to  the  slight  disability  and 
may  finally  become  unconscious  of  it.  In  the  nonoperated  cases  there  are  a 
number  of  forms  of  treatment,  the  details  of  which  I  shall  not  here  de- 
scribe. During  the  after  treatment  the  patient  should  be  careful  to  avoid 
falls  or  forced  flexion  of  the  joint  for  a  period  of  several  months.  The  dan- 
ger of  such  flexion  occurring  is  best  avoided  by  wearing  a  light  and  removable 
plaster  splint,  so  that  massage  and  gentle  motion,  with  douching,  etc.,  may  still 
be  employed. 

The  open  method  of  operation  as  practiced  by  Dr.  Stimson  in  nearly  two 
hundred  and  fifty  cases  (1907)  has  been  in  his  hands  absolutely  successful,  no 
case  of  failure  having  occurred.^  He  uses  a  central  vertical  incision,  frees  the 
fragments  from  blood  and  torn  fibrous  fringe,  and  drawing  the  fragments 
together  w^ith  hooks,  "  passes  tw^o  or  three  catgut  sutures  in  the  periosteum 
along  the  edge  of  the  fracture,  or  a  single  silk  or  stout  catgut  suture  passed 
through  the  tendon  and  ligamentum  patella^,  so  that  its  two  strands  lie  in 
front  of  the  bone.  Sometimes  additional  sutures  are  ])lacod  in  the  rents  in 
the  lateral  extension  close  to  the  bone.  The  skin  is  then  closed  by  the  continuous 
silk  suture  without  drainage." 

I  have  used  this  method  myself,  or  one  very  similar  to  it,  in  the  New  York 
Hospital  for  some  years  in  a  fairly  large  number  of  cases  with  uniformly  good 
results.     I  prefer,  however,  not  to  use  nonabsorbable  buried  sutures. 

^  Stimson,  loc,  cU.,  p.  376. 
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RUPTURE    OF   THE    QUADRICEPS   EXTENSOR   TENDON  AND  RUPTURE 
OF  THE  LIGAMENTUM  PATELLiE 

The  quadriceps  extensor,  or  the  ligameiitiiin  patella*,  may  be  ruptured  by 

muscular  action  of  a  kind  identical  with  that  causing  fracture  of  the  patella. 

Why  in  the  one  case  the  patella  should  fracture  and  in  the  other  the  tendons 

niptiire,  is  not  known,  except  in  a  general  way  it  may  be  assumed  that  muscles 

the  seat  of  any  form  of  degeneration  are  predisposed  to  rupture.     The  quadri- 

c*o|>s  tendon  usually  ruptures  at  its  attachment  to  the  patella,  and  a  minute 

fragment  of  patella  may  l)e  torn  away  at  the  moment  of  rupture.    The  symptoms 

of  the  rupture  are  that  as  the  result  of  some  violence  which  puts  the  quadriceps 

upon  the  stretch,  the  patient  feels  a  severe  pain  in  the  region  of  the  knee,  hears 

a  tearing  sound,  and  his  limb  gives  way  under  him.     Active  extension  of  the 

thigh  is  either  greatly  restricted  or  impossible,  according  to  the  depth  and  extent 

of  the  rui)turc.     If  the  rupture  takes  ])lace  close  to  the  patella,  there  may  or 

iiiav  not  be  a  considerable  effusion  of  blood  into  the  joint.     In  the  case  figured 

in  the  text  the  amount  of  bleeding  was  trifling.     In  other  cases  w^hich  have  been 

^Wriljcd,  the  rent  and  the  knee-joint  are  soon  filled  with  an  extensive  effusion 

^^njood.     The  diagnosis  is,  as  a  rule,  absolutely  simple.     There  is  a  visible 

^d  palpable  hollow  at  the  up[)er  border  of  the  patella  w^ith  a  separation  wdiich 

^^the  case  shown  in  Fig.  193  admitted  the  side  of  the  hand  readily.     If  a  large 

^^ount  of  bleeding  occurs,  the  hollow  above  the  patella  may  cease  to  be  notice- 

^We,  but  the  rent  is  easily  recognizxBd  upon  palpation.     If  the  rent  is  extensive 

^M  the  patient  is  in  good  physical  condition  and  the  surgeon  is  able  to  surround 

'^is  patient  with  every  possible  aseptic  precaution  and  is  accustomed  himself  to 

^*>eptic  operations,  he  is  justified  in  repairing  the  injury  by  suture.     Under 

^ther  conditions,  excellent  results,  sometimes  with  ])erfect  restoration  of  func- 

^K)n,  may  be  obtained  by  conservative  methods  of  treatment. 

Rupture  of  the  ligamentum  patelhe  occurs  from  similar  forms  of  violence 
^o  those  above  mentioned,  and  the  patient  at  the  moment  of  rupture  again  ex- 
I><*riences  a  sharp  pain  and  finds  himself  unable  to  extend  his  leg.  The  tendon 
^ay  rupture  at  its  attachment  to  the  tibia,  and  a  small  scale  of  bone  may  or  may 
aot  be  torn  off. 

The  signs  and  symptoms  are  perfectly  characteristic.  Inspection  of  the  tw'o 
'iriibs  will  show  that  the  patella  upon  the  injured  side  has  risen  a  variable  dis- 
-axice  above  its  fellow^  w^hich  may  amount  to  from  half  an  inch  to  two  or  more 
niches.  The  patella  is,  moreover,  freely  movable  laterally  u])on  the  injured  sid(i 
H^<1  may  l)e  tilted  in  various  directions.  In  some  of  the  cases,  in  which  the  tcn- 
'♦">n  is  ruptured  close  to  the  tibia,  the  joint  is  not  opened  and  no  hemarthros  oc- 
'^iTs.  If,  on  the  other  hand,  the  tendon  is  ruptured,  as  I  saw  in  one  case  of  my 
'^^i^Ti,  close  to  the  patella,  a  minute  fragment  of  patella  beiuir  also  torn  aw- ay,  there 
^ill  usually  be  a  greater  or  less  distention  of  the  knee-joint  with  blood.  In 
n^  case  mentioned  I  got  a  good  result  by  catgut  suture  of  the  tendinous  and 
^I>oneurotic  structures. 
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In  regard  to  operating  npon  old  cases  of  fracture  of  the  patella  with  much 
separation  and  of  old  cases  of  rupture  of  the  ligamentum  patellae  with  notaWe 
retraction  of  the  patella,  the  surgeon  must  bear  in  mind,  before  he  undertake 
such  a  procedure,  that,  if  months  or  years  have  passed  since  the  original  inju:^" 
the  muscles  and  tendons  will  have  undergone  a  permanent  contraction, 
order  to  bring  the  fragments  of  the  patella  together  or  the  ligamentum  patu 
down  to  the  tibia,  resi)ectively,  it  will  usually  be  necessary  to  make  extent 
incisions  in  the  muscles  of  the  thigh,  and  although  I  have  seen  some  good  res  ^ 
folh)w  these  ojierations,  in  other  cases  the  condition  of  the  patients  has  not  1  ::;3 
markedly  improved.  With  a  suitable  apparatus  these  individuals  are  :^ 
to  get  about  and  to  walk  with  comparative  comfort,  though  no  operation  be  d^  -^ 

DISLOCATIONS  OF  THE  KNEE 

Dislocation  of  the  tibio-femoral  joint  is  a  very  rare  injury.     In  the  stsitisstics 
of  various  observers  it  forms  about  one  per  cent  of  all  dislocations.     The   dis- 
locations may  be  grouped,  in  reference  to  the  displacement  of  the  tibia,  into 
anterior,  posterior,  lateral,  either  to  the  inner  or  outer  side,  and  dislocations 
by  rotation.     The  accident  is  a  very  serious  one,  as  already  indicated  when 
speaking  of  Injuries  of  the  Popliteal  Vessels.     The  artery  and  vein  may  be  torn 
or  the  artery  may  be  so  injured  by  pressure  that  thrombosis  follows.    A  fairly 
large  proportion  of  the  cases  have  been  followed  by  gangrene  of  the  limb 
necessitating  amputation.     The  dislocation  is  frequently  compound.     The  nerve 
trunks  of  the  popliteal  space  may  also  be  severely  bruised,  stretched,  or  torn. 
The  most  frequent  form  is  dislocation  forward. 

Forward  Dislocation  of  the  Knee. — The  injury  is  most  often  caused  by  hyper- 
extension  of  the  leg  at  the  knee,  although  cases  are  recorded  of  direct  violence 
forward  to  the  leg,  the  thigh  being  fixed,  or  of  a  blow  upon  the  thigh  from  in 
front,  while  the  leg  was  held  immovable.  A  considerable  proportion  of  the  cases 
occur  as  the  result  of  machinery  accidents,  when  individuals  are  caught  in  a 
moving  fly  wheel,  or  by  belting,  and  their  bodies  whirled  round  and  round, 
striking  against  the  ceiling  or  other  objects.  The  associated  injuries  may,  there- 
fore, be  very  grave  and  are  often  fatal.  A  forward  dislocation  may  be  com- 
plete or  incomplete.  In  the  complete  form  the  tibia,  after  one  or  both  lateral 
ligaments  and  usually  the  crucial  ligaments  also,  are  torn,  slides  forward  upon 
the  femur  and  the  upper  end  of  the  tibia  comes  to  lie  in  front  of  the  condyles. 
In  the  incomplete  form  the  posterior  border  of  the  articular  surface  of  the  tibia 
rests  upon  the  cartilage  of  the  femur. 

The  diagnosis  of  complete  anterior  dislocation  of  the  knee  is  entirely  simple- 
The  condyles  of  the  femur  produce  a  prominence  on  the  posterior  surface  of  the 
limb,  where  they  can  readily  Ix?  seen  and  identified  by  palpation.  The  skui 
upon  the  anterior  surface  is  thrown  into  transverse  folds  just  above  the  jo^^^ 
The  leg  is  shortened.  The  antero-posterior  diameter  of  the  knee  is  increased. 
When  viewed  from  the  side  with  the  limb  extended,  it  can  be  seen  that  the  leg 
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occnpiea  a  plane  anterior  to  that  of  tbe  tbiglu  Tlie  tibia  ciin  be  identiiied 
readily  on  tlie  initi:Tit>r  aspet^t  of  tbe  linibj  and  tbe  patella  lies  in  the  Bpaee 
Itetween  the  U]i[H'r  end  of  the  tibia  and  the  displaced  femur.  The  knee  is  nsii- 
ally  eoiiijiletely  exh-nded.  The  injnries  <jf  tbe  Idood-veHstOs  and  of  tbe 
nerves  are  to  be  sought  iov  in  tbe  niaiiniT  imlieated  elsewhere  in  this  booL  Tbe 
diagnosis  of  a  compound  dislocation  can  l>e  made  on  ins|x?etioiL 

Posterior  Dislocations  of  the  Knee. — Tbese  arc  rarer  ttinn  tlio  former  type  and 
are  cauiscd  by  similarly  si  vere  fzrades  of  violence,  from  being  whirled  about  by 
niacbiuery,  occasionally  from  direct  violence  either  to  the  leg  or  to  the  tbigh. 
In  the  cadaver  the  dislocation  can  be  produced  only  by  xvty  great  violence. 
The  recognition  of  tbe  complete  forms  is  entirely  simple.  Tlie  cond3des  of  the 
feiinir  form  a  marked  prominenee  upon  tbe  front  of  tbe  limb,  and  are  readily 
identified  with  the  patella  lying  between  tbem.  The  antero-posterior  diameter 
of  tlie  liirdv  is  greatly  increased.  Tbe  npjH-r  end  tif  the  tiliia  forms  a  marked 
proniinence  in  the  pr»plitejd  s]>ace, 
Tbe  usual  position  of  tln.^  Fnob  is 
that  tbe  knee  is  slightly  hyperex- 
tended.  The  amount  of  shortening 
varies  with  the  degree  of  upward 
displacement.  In  tbe  complete 
forms  it  may,  bowever^  be  an  inch 
or  two;  in  the  incomplete  forms  it 
is  lesis.  Injuries  to  tbe  blood-ves- 
sels nut}  nerves  should  be  soiigbt  for. 

The  Lateral  Bislocatlons. — ^I'hese 
are  rare,  and  tbe  incomplete  forms 
are  more  common  tbsm  tbe  complete 
oi^ea.  Tbe  dislocation  in  an  out- 
ward ilirection  is  more  common 
than  tlie  inward  form.  In  tlie  out- 
ward dishK.' anions  the  inner  con- 
dyle of  tbe  femur  forms  a  marked 
prominence  on  the  iuiier  aspect  of 
tbe  kn<^%  while  tbe  tibia  projcvts 
correspond  ingly  ujitui  tb(^  olher 
side,  Tlie  leg  may  be  more  or  less 
rotated  outward  and  in  a  posit icm 
of  extreme  genu  valgum.  Tlie  lat- 
eral displacement  may  be  combined 
with  an  anterior  or  pjsterior  one. 
Tbe  displacement  of  tbe  patella  is 
somewhat  varied.      If  tbe  dish>ca- 

tion  is  compoun<b  the  skin  over  tbe  inner  condyle  is  torn.  Tlie  recognition  of 
the  injury  is  entirely  simple  and  can  usually  Ije  made  on  insjiectioo.     In  tliese 


FlO.     2tJ9. L>l3LOCATlON    or   the    KNEE-iOINT    i}V'V- 

WAKD   AVb   Backward.      Itiooinpkt*.      (Cttse  of 
Dr.  F.  Vk\  Murray.) 


494 


INJURIES   OF  THE   KNEE 


11  sirums  wiiioi  ruJiuu  lu  riipiuri^    01 

il  condyle  of  the  ffuiur  is  retttiilj 

the  head  of  tlie  tiljia  projects  ir  -yJ 

ries  in  different  eases.     It  is  or^iJ 


cases  also  serious  injiiries  to  the  hlood-vessels  have  been  observed.     To  the  cmsa 
which  survive,  tlie  iiileniiU  luteral  ligament  may  reintnu  iKTiimnently  weakened 
80  that  the  leg  is  in  a  position  uf  marked  valgiiiS.     The  inward  dutlocaiiotig  a 
also  extremely  rans     They  uecur  from  lateral  strains  which  rei^nU  in  ruptLirt>  o^ 
the  externiil  hitend  ligament.     The  external  condyle  of  the  feuinr  is  rettti 
recognized  on  the  outer  side  of  the  joint  and 
the  inner  side.     The  position  of  the  leg  varie 
ahdiieted  nr  addtieted,  sometimes  rotated. 

Bislocations  by  KotatioE.^ — 'Jliese  are  forms  scarcely  reqniring  a  sepa.^^^ 
description.     They  have  fM*en  rea^Jily  recognized  in  tlie  reported  cases  mid  lijjn 
been  produced  hy  rnlatifni  *tf  i\\v  lig  ertrrietl  to  tlie  extent  that  the  lateral  Hg$, 
nienta  gave  way. 

In  a  general  way  the  reduction  of  dislocations  of  the  knee  is  nut  diftieu/4 
In  all  eases  it  should  lie  bnr!ie  in  niiiul  that  I  lie  jwiplilt^al  vt^ssels  may  he  injured 
Some  dittieuittes  uf  diagnosis  have  occasionally  <*ccurred  iu  the  incompkte 
lateral  furms.  hi  eases  i*f  doubt  the  X-rays  would  demonstrate  the  prjsitiun  of 
the  Ixmes  tdenrly. 

Congenital  Dislocation  of  the  Knee. — Congenital  dislocation  of  the  knee  <lue 
to  deformity  of  the  hinies  entiTing  into  the  joint  is  rarely  observed,  assuMaled 
then  with  very  marked  deformities  of  otlier  bones.  A  moderate  number  only 
of  anterior  congenital  dislocations,  nnilatc^ral  and  bilateral,  liave  been  ohsenred 

pt  hirth,  presumably  as  tbi  t^ 
suit  uf  intra-uterine  pressure 
up»n  the  extendeil  knee.  The 
child  may  he  born  with  one  or 
Ixtth  knees  byperextended  to  a 
right  angle  wnth  the  feinar.  or 
the  foot  may  even  toiicli  the 
groin.  The  condition  is  reaii- 
ily  recognizable  on  inspection 
and  palpation.  A  rare  ^^ 
fonnity  of  the  knet*  is  tiie 
so-called  congenital  gemi  "^ 
eiirvatiim. 

Congenital  Genu  Bec^^ 
vatum.- — In  these  eases  ^^^ 
tibia  may  be  greatly  hyi^^^^ 
extended  u]ion  the  feni"^* 
Tlie  extensor  nuiscles  *^ 
shorter    than    normal,    ^du^^ 


I'u...  JliK      CtiAFiroT'M    KnkK'JOint   of    the    nr^jRrrTivi- 
Type.     (CoUection  of  ihe  Lile  Dr.  W,  J.  VtAijght.) 


the  flexors  are  relaxed  or  s^ 


normally  long.  The  chiWr'^^ 
are  able  to  hyperextend  the  knee-joint  to  a  variable  degree.  The  canse  of  the  cr-^ 
dition  is  similar  to  the  more  marked  ff>rms  described  in  the  preceding  paragrap 
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Pathological  Dislocation  of  the  Knee.— As  the  ret? tilt  of  a  variety  o£  diseases 
of  tliL^  strnrhirt'ri  I'lit^jriiig  in  It*  tlio  kiieu-jnint,  the  variuus  funiis  of  artliritiSj 
arthritis  defontiaiiSj  tiilKn*ciilniiH  diseiise,  or  tlit^  iJUiinvtliritis  uf  si ippu ration, 
the  tiliia  iiiuy  hv  tuorv  w  Irss  cnriqih^tt'ly  ilislijcated  baekwiird  or  baekwjird  and 
laterally  with  rotalioii  njiou  the  fenmr.  Siriiilar  dislueatiuus  are  ohscTVed  as 
the  resxilt  of  the  destructive  joint  lesions  of  taljea,  Charcot's  knee.  (See  Fig. 
210.)  The  tibia  may  he  displaced  direetly  haekward,  or  backward  displaeeineiit 
may  be  coinhiued  with  external  rotation  and  outward  displaeeiiient  of  variable 
di'^rLi?.  In  tnherenh>siH  of  tlie  knee-joint,  untreated  cases  gradually  develop  a 
more  or  less  marked  backward  dislocation  of  the  tibia,  usnally  eonduned  with 
ontward  rotation.  The  actnal  condition  of  the  hones  is  readily  rcco*niiJiod  on 
palpation,  and  may  be  very  clearly  ^hnwii  in  an  X-ray  picture,  Tt  is  important 
to  bear  in  mind  in  this  conncK'tion  tlisit  tlie  tlexnr  naisi'les  ami  other  structures 
UfKin  tlie  back  uf  the  limb  art'  jM^rmsiocnlly  .sbnrtenrd,  and  that  in  reseding  such 
knees,  care  must  be  tab^n  to  cut  oil  I'liuui^lj  Ijonr  to  avniil  nny  tension  upon  the 
stnieturcs  of  the  pojiliteal  space.  1  hnvt-  scn-n  a  fas^-  in  whic^h  failure  to  appre- 
ciate this  neci^ssity  h*d  to  thrond»usis  of  the  po[ilitt'al  artery,  gangrene  of  the 
limbj  and  ainjuitation,  followed  by  deatii. 
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The  patella  may  be  disloeatetl  inward  or  outward,  or  mny  be  rotated  in- 
ward or  outward  u]>on  a  vertical 
axis,  so  that  it  stands  upon  edge  in 
the  groove  between  the  condyles. 
The  dislocation  is  a  very  rare  one, 
the  freqm*ncy  with  which  it  occurs 
being  even  less  tlian  is  the  case  with 
dislocations  of  the  knc*e.  The  b*me 
may  lie  displaced  either  by  direct 
violonce  or  by  m  oscular  act  inn. 

Lateral  Dislocation  of  the  Patella. 
— Lateral  disloeathm  of  tlie  ]iaU;lla 
is  the  nuist  frc^urfit  form,  and  in 
most  of  the  re[JHrt(*d  cases  the  <lislo- 
cation  !uis  hi^en  outward.  It  may 
bo  incomplete  or  complete.  In  the 
first  case  the  edge  of  the  patelhi  still 
remains  in  contact  with  the  edge  of 
the  articular  t^urface  of  the  condyle. 
In  tlie  eoui]ilete  cases  it  is  still  fur- 
tiler  disph^ccd  ontward.  The  dis- 
location  mav  oecur  as  the  result  ot  v    ^  *  ki    i        *  r      *^         /kt       v    i   u 

N<»  notable  Jowi  of  ruii(!t)u<Ei.      {New  Yurk  Hos- 

blows  and  falls  upon  the  inner  bor^  pitai  collection.) 
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der  of  the  patella,  or  I>y  siic4i  injuries  combined  with  the  forcible  contrnction  of 
the  qiiinlriPeps  nius^:le*  As  the  putella  leavea  iIb  ]iliie*\  the  i-apsiik*  of  titc  joint  is 
torn  Tiiorc  or  loss  extensively,  uaiially  in  a  vertical  directiun.  The  diatrnosis  of 
the  dislmNition  is  entirely  simple.  Tlie  limb  is  in  a  posit i<iii  uf  ^a*iiu  valiriHiT, 
slightly  flexi'd  iJiid  the  leg  rotated  a  little  outward.  The  iialelhi  i.s  reailily  identi- 
fied on  palpation  on  the  ontcr  nsjieet  of  the  lower  end  <>f  the  friinrr  and  abcDve 
anfl  behiw  can  be  felt  the  tense  extensor  tendons.  To  tlie  inner  side  ni>on 
pal]iation,  the  linger  sinks  into  the  gi'oovo  Wtween  the  condyles.  The  disloca- 
tion is  nsnally  readily  reduced.  In  a  certain  number  of  cases^  if  the  limb  is  not 
kept  immobilized  for  a  sufficient  length  of  time,  the  dishx^ation  may  lieeome 

habitual  and  this  will  he  esjitvially 
true  where  a  notable  degree  of  *;;enu 
valgum  already  exists.  In  the  in- 
ward disloeations,  which  are  much 
niore  rare,  tlie  patidla  is  displaced 
toward  ibi^  inner  side  and  is  read- 
ily recognized  as  sneh.  (VHrd»int*d 
with  these  lateral  disphiccmeuts^ 
the  patella  may  he  rotated  to  any 
extent  up  to  00°  upon  a  vertical 
axis,  even  so  that  its  artieular  sur- 
face presents  beneath  the  skin.  In 
rare  cases  the  patella  may  be  ro- 
tated upon  a  vertical  axis,  so  that 
it  rests  on  edge  upon  the  condyles. 
Tlie  recognition  of  the  condition  is 
absolutely  sim|ile»  In  the  complete 
rotations  about  a  vertical  axis,  the 
displacement  may  require  an  opcTi 
opera tion  f <  >r  red  u  ct  I*  >n. 

Dislocations  of  the  Patella  Down- 
ward or  Into  the  Space  Between  the 
Tibia  and  FemEr. — In  most  of  the 
observed  eases  the  quatlriceps  ten- 
<hm  has  been  torn.  In  one,  that  of 
Sznnumn,  tlie  extensor  apparatus 
remained  intact  and  the  qua*lri- 
ceps  tendon  was  dislocated  on  to 
the  outer  surface  of  the  knee.  The 
ligamentnm  patella  w^as  twisted  but 
intact  The  crucial  ligaments  and  the  external  lateral  ligament  were  torn.  The 
patella  was  wedged  in  between  the  tibia  and  femur,  and  its  artieular  surface 
was  directed  upward.  The  patella  lay  between  the  outer  condyle  of  the  femur 
and  the  tibia.     In  another  siniihir  case  reported  by  Knttner,  the  artienlar  sur- 


hiii.  212. —  liiK    Samk  (^sk   with  the    Knees    in 
Tii£  FoairioN^  or  Flexion. 
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face  of  the  patella  was  directed  downward  toward  the  tibia.     In  all,  but  eight 
cases  have  been  reported.     They  are  all  quoted  by  Stimson.^ 

Congenital  Dislocation  of  the  Patella. — ^A  very  moderate  number  of  cases  of 
congenital  dislocation  of  the  patella  have  been  reported.  The  condition  appears 
to  be  to  some  extent  an  hereditary  one.  It  has  been  investigated  by  Bessel- 
Ilagen,  who  distinguished  three  forms.  1.  An  incomplete  dislocation,  the 
l)atella  lies  upon  the  external  condyle.  Upon  flexion  of  the  knee  it  returns  to  its 
normal  position.  2.  The  complete  intermittent  form.  The  dislocation  recurs 
every  time  the  knee  is  flexed  and  the  patella  returns  to  its  normal  position  when 
the  limb  is  extended.  3.  The  complete  permanent  dislocation.  The  patella  lies 
displaced  outward  during  extension  of  the  knee  and  upon  flexion  is  still  further 
displaced  outward.  BesseUIagen  found  three  cases  of  congenital  dislocation  of 
the  patella  among  a  family  of  brothers  and  sisters.  In  two  cases  observed  and 
reported  by  Appel  one  was  a  man  aged  forty,  the  other  aged  twenty-six.  Ap- 
parently permanent  changes  existed  in  the  shape  of  the  external  condyle.  It 
was  flattened  and  narrower  than  normal.  He  found  a  similar  deformity  in 
thirteen  cases  described.  Congenital  dislocation  of  the  patella  may  produce  no 
special  symptoms  for  a  long  time.  If,  however,  no  precautions  are  taken  to 
avoid  it,  a  very  marked  genu  valgum  or  knock-knee  condition  is  produced,  which 
may  give  the  patient  much  discomfort  and  cause  an  ugly  deformity  as  well  as 
an  awkward  gait. 

*  L.  A.  Stimson,  loc.  cit.,  p.  806. 
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CHAPTER    XXIII 
DISEASES   OF  THE   KNEE 

Acute  serous  synovitis  of  the  knee-joint  has  been  suflBeiently  described  £  i 

the  preceding  chapter  and  in  Vol.  I,  under  Diseases  of  Joints. 

Intermittent  hydrops  of  the  knee  is  also  described  in  Vol.  I,  page  170.  F^-^^^o 
the  pathology  and  lesions  of  the  acute  exudative  inflammations  of  joints  tr^^^th 
reader  is  referred  to  Vol.  I,  Chapter  IV.  A  brief  consideration  of  the  e^^  ex 
udative  inflammations  of  the  knee-joint  will  here  be  given  in  so  far  as  the-^^^en 
are  special  peculiarities  accompanying  these  affections  of  the  knee.  As  hmirMhm 
been  pointed  out  in  Vol.  I,  and  elsewhere,  the  synovial  membrane  of  a  joi^£:^iiil 
may  react  in  a  variety  of  ways  when  irritated  by  mechanical,  chemical,  or  to^^sz  ^xic 
insults.  Thus,  the  knee-joint  may  become  inflamed  as  we  have  seen  frciD^— oni 
contusions   or  woimds,    and   under   such   circumstances   the   exudate   may  be 

serous  or  bloody,  or  a  combination  of  these  ingredients,  or  after  infectic:^^  on, 
whether  due  to  an  open  wound  or  to  the  localization  of  a  generalized  proc^r^^ss 
of  bacterial  character  in  the  knee,  there  may  follow  exudates — serous,  se  •^'^~?ro- 

fibrinous,  catarrhal,  or  distinctly  purulent.     A  great  variety  of  infectious  (E adis- 

eases,  including  the  various  septic  diseases  of  wounds,  septicemia,  pyemia,  e"  -;— sta, 
as  well  as  special  infectious  diseases,  the  exanthemata,  pneumonia,  polyarticu^^alar 
rheumatism,  gonorrhea,  erysipelas,  may  be  followed  by  an  inflammation  loca^^ul- 
ized  in  the  knee-joint.     The  character  of  the  exudate  and  the  severity  of  the  in- 

flammation will  vary  greatly  in  different  cases,  irrespective  of  the  charactei-  -  of 
the  general  infection.     The  most  severe  and  destructive  types  of  arthritis  are 

those  which  follow  direct  infection  of  the  joint,  from  open  wounds  of  the  jc — ^int 
itself,  infected  compound  fractures  involving  the  joint,  gunshot  wounds,  ^^Bsand 
similar  injuries.    For  the  signs  and  symptoms  of  simple  traumatic  synovitis  ^^ 

reader  is  referred  to  Vol.  I  and  to  the  preceding  chapter,  and  for  the  special  cl"  Jiar- 
aeters  of  the  special  forms  of  synovitis  or  arthritis  the  reader  is  referred^W  ^o 
chapters  on  the  Upper  Extremity  and  also  to  Vol.  I.     Suflice  it  here  to  ^^^ 

that   the   local   signs   of  the   inflammation,   the   constitutional   symptoms,  "^^ 

disturbances  of  function,  or,  on  the  other  hand,  the  destruction  of  the  jo  ^^^ 
vary  through  every  possible  grade  of  severity,  from  a  slight  serous  effu^^'^^ 
attended  by  few  symptoms  to  a  panarthritis  of  an  intensely  septic  chara^cr?ter 
accompanied  by  pyemic  chills,  rapid  disintegration  of  the  cartilages  anJ^  ^^ 
the  ends  of  the  bones,  purulent  infiltration  and  softening  of  the  ligam^^i^*^ 
followed  by  diffuse  septic  infiltration  of  the  tissues  of  the  thigh  and  leg.  ^iTor 
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examples  of  these  several  conditions  the  reader  is  referred  to  Vol.  I.     The 
more  severe  the  infection  the  more  severe  and  pronounced  will  be  the  local 
sTiuptoms  and  the  constitutional  disturbances.     The  character  of  the  exudate 
may  often  be  inferred  from  the  character  and  origin  of  the  systemic  infec- 
tion, and  may  be  demonstrated  by  aspiration  of  the  joint,  with  microscopic 
and  bacteriological  examination  of  the  exudate.     The  results  of  acute  infec- 
tions of  the  knee  also  vary  within  wide  limits.     In  the  most  favorable  cases 
Triiere  the  infection  is  of  slight  severity,  a  return  to  normal,  with  perfect  res- 
toration of  function,  may  be  obtained.     In  other  cases  a  more  or  less  marked 
itiffness  and  even  fibrous  ankylosis  may  remain.      This   is  notably  true  of 
the  more  severe  forms  of  gonorrheal  inflammations  of  the  knee.     In  the  dis- 
tinctly septic  cases  the  most  favorable  result  is  ankylosis,  and  in  many  in- 
stances amputation  will  be  necessary  to  save  life,  or  the  patient  wall  die  in 
spite  of  such  an  operation. 

TUBERCULOUS  ARTHRITIS  OF  THE  KNEE  OR  TUBERCULOSIS  OF  THE 

KNEE-JOINT 

The  pathology,  symptoms,  and  clinical  course,  together  with  some  remarks 
on  differential  diagnosis  of  tuberculosis  of  the  knee-joint,  have  beeii  discussed 
in  Vol.  I,  Chapter  IV,  to  which  the  reader  is  referred.  Some  additional  data 
^Te  here  given,  together  with  a  few  remarks  on  the  diagnosis  of  bone  and  joint 
^berculosis  by  means  of  the  several  tuberculin  tests  and  some  notes  on  treat- 
nient. 

All  the  varieties  of  tuberculosis  of  joints  are  observed  in  the  knee,  and  the 
joint  is  so  superficial  that  most  of  them  can  be  here  studied  to  great  advantage. 
The  knee-joint  is  one  of  the  favorite  sites  for  the  localization  of  tuberculosis. 
Xhe  disease  is  one  of  youth,  and  the  male  sex  is  affected  slightly  more  often 
than  the  female.  In  regard  to  the  age  of  these  patients,  Konig's  statistics  are 
as  follows:  704  cases  were  seen;  292  of  these  occurred  during  the  first  decade 
of  life,  190  in  the  second,  and  93  in  the  third.  As  was  stated  in  Vol.  I,  the 
disease  is  in  the  largest  proportion  of  cases  primary  in  one  of  the  bones  enter- 
ing into  the  joint,  primary  synovial  tuberculosis  being  rarer  in  children  than 
in  adults.  Here,  as  in  other  joints,  at  the  time  of  operation,  if  operation  be 
clone,  or  at  autopsy,  it  may  be  extremely  difti(*ult  to  tell  whether  the  disease 
Originated  in  the  bone  or  in  the  soft  parts,  and  perhaps  some  cases  of  joint 
'tulierculosis,  supposed  to  be  primary  in  the  bone,  may  be  due  to  a  secondary 
invasion  from  the  synovial  membrane.  Still,  in  a  fairly  large  experience  in 
t^lie  hospitals  of  the  City  of  New  York,  my  exi)erience  has  l)oen  that  the  number 
<>^  eases  of  tuberculosis  of  the  knee-joint  prinuiry  in  the  bone  has  very  largely 
^:sceeded  those  which  appeared  to  me  to  be  primary  in  the  synovial  membrane. 
In  the  vast  majority  of  cases  the  infection  is  in  the  nature  of  a  tuberculous 
Embolus,  which  lodges  in  one  or  other  of  the  condyles  of  the  femur,  or  in  the 
'^^pper  end  of  the  tibia.    A  place  of  diminished  resistance  in  tlie  bone  is  believed 
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to  be  created  in  a  moderate  number  of  cases  by  a  preceding  trauma,  usually 
not  of  a  severe  grade.  To  recapitulate  briefly  the  signs  and  symptoms  of  the 
disease,  it  may  be  said,  as  follows:  that  the  beginning  of  the  joint  infection 
is  usually  insidious ;  it  may  be  preceded  by  slight  pain  and  tenderness,  scarcely 
noticeable,  at  the  point  of  infection  in  the  bone,  before  the  joint  is  infected. 
The  first  symptoms  of  joint  irritation  are,  slight  lameness  and  pain,  referred 
to  the  knee-joint  itself  and  a  limitation  of  motion,  almost  invariably  in  the 
direction  of  extension — that  is  to  say,  these  patients  keep  the  knee-joint  con- 
stantly a  little  flexed.  Any  attempt  to  straighten  the  knee  beyond  a  definite 
point  is  attended  by  spasm  of  the  muscles  of  the  limb  and  sharp  pain.  Crowding 
together  the  joint  surfaces,  or  a  slight  blow  upon  the  heel,  causes  pain  in  the 
knee.  This  limitation  of  motion  in  the  direction  of  extension  and  increase  of 
flexion  is,  in  untreated  cases,  progressive  throughout  the  course  of  the  disease; 
and  in  well-developed  cases  is  accompanied  by  a  more  or  less  marked  outward 
rotation.  In  time  this  may  lead,  as  elsewhere  stated,  tb  a  partial  or  complete 
dislocation  of  the  tibia  backward.  In  no  joint  of  the  body  is  the  characteristic 
spindle-shaj)0(l  swelling  of  the  limb  more  distinctly  marked  than  in  the  knee. 
It  is  made  more  prominent  by  the  atrophy  of  the  muscles  of  the  leg  and  thigh, 
which  takes  place  early  and  may  become  excessive.  The  amount  of  shortening 
observed  in  knee-joint  tuberculosis  is  trifling  or  absent.  Indeed,  the  unopposed 
grow^th  of  the  lower  end  of  the  femur  and  upper  end  of  the  tibia  may  pro- 
duce an  actual  lengthening  of  the  limb.  The  formation  of  cold  abscesses  is 
common  in  tuberculosis  of  the  knee-joint,  and  if  untreated  such  abscesses 
may  become  secondarily  infected  wath  pus  microbes,  with  the  production 
of  acute  and  chronic  sepsis.  The  pain  in  tuberculosis  of  the  knee-joint  is 
referred  to  ihe  knee  if  self  in  this  w^ay,  differing  from  the  same  disease  in 
the  hip.  The  lameness  increases  with  the  amount  of  flexion,  and  when  the 
disease  is  w(»ll  advanced  the  children  walk  with  difliculty  and  pain  ujx>n  the 
toes  of  the  flexed  limb.  Acute  sudden  outbreaks  of  inflammation  with  so- 
called  joint  abscesses,  described  in  Vol.  I,  are  quite  common  in  tuberculosis  of 
the  knee. 

In  the  worst  cases  the  progress  of  the  disease  is  very  rapid  and  total  destruc- 
tion of  the  knee-joint  with  marked  constitutional  symptoms  may  occur  in  a 
few  weeks  or  months.  The  X-rays  are  at  times  a  very  valuable  aid  in  tuber- 
culosis of  the  knee-joint.  It  may  be  possible  to  recognize  upon  the  X-ray  plate 
the  lightened  areas  produced  by  bone  destruction  in  the  epiphysis  of  the  femur 
or  in  the  head  of  the  tibia.  /  do  not  consider  from  my  experience  that  the 
X-rays  nn*  of  (jrcat  nrf/a/irc  value  in  the  diagnosis  of  tuberculosis  of  the  kn<>e- 
joint.  Tuless  conditions  are  favorable,  a  small  focus  in  the  bone  may  be  missetl 
in  the  X-ray  ])icture.  As  in  other  tuberculous  lesions,  there  is  a  certain  tend- 
ency toward  s])ontaneous  healing  in  some  cases  of  tuberculosis  of  the  knee- 
joint.  Advinitiiire  of  this  is  taken  in  the  conservative  treatment  of  these  cases. 
Fixation  of  the  joint  in  a  suitable  position  by  apparatus,  and  protection  against 
further  injury,  with  the  avoidance  of  pressure  between  the  joint  surfaces,  fre- 
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fjnentlv  rc^^^nlts  in  cure.     By  cure  it  must  mA  be  understood  tliat  perfect  restora- 
tion of  function  iik  the  knee  eim  Imj  expeeted.     Such  im  event  is  extremely  rare; 
la  most  instances  some  deformity  and  some  limitation  of  motion  remain.     In 
Wd  and  neglected  eases,  notalily,   if  combined  with  pyogenic  infection,  the 
patients  may  go  on  to  die  of  chronic  septicemia  with  amyloid  ilegeneration, 
or  of  tul»Grculosis  in  other  situations.     The  latter  aceideut  is,  of  course,  possible 
in  any  ease.     Resection  of  tuljerculous  knees  which  are  not  doing  well  under 
conservative  treatment  in  adults  is  attended  by  excellent  results  in  so  far  as 
cure  of  the  tuberculous  lesion  g<]>es.     A  stiff  knee-joint  in  the  extended  position 
is,  however,  an  uncomfortable  limb  for  many  reasons,     'i'ho  ordinary  acts  of 
life,  drt^ssing,  lacing  tlie  shoeSj  jnitting  on  the  stcx*kings,  etc,  are  trouldesome 
when  the  knee  is  stitf.     Therefore  many  surgeons  prefer  conservative  treat- 
ment whenever  it  is  jiossible.     The  choice 
of  the  treatment  nnist  also  depend  to  some 
extent  upon  the  station  in  life  occupied  Ijy 
Ac  individual.     Among  the  well-to-do  the 
cijDien'ative  treatment  is  justifiable  in  many 
'iiitances,  while  among  adults  of  the  !al>or- 
^  class  it  is  not  practicable* 

In  children  resection  of  the  knee  is  an 
ration    which    sliouhh    if    possible^    hv 
ided-      The   younger    the    child    is,    the 
^iiore  desirable  that  the  case  be  treated  by 
^Njn^rvative  means.     The  reasons  for  this 
'Objection  to  resection  arc,  that  in  some  cases 
"tlie  epiphyseal   cartilage  of   the   feuiur   or 
^ibia  may  be  destroyed,  thus  seriously  inter- 
fering with   the   subsequent  growth  of  the 
limb.    SL*coudly,  even  though  the  epi[diys(*al 
line  be  not  invaded,  it  often  happens  that 
eubsetjuent  to  the  resection  an  uneven  growth 
cxcnrs  in  the  limb,  which  may,  in  tlie  first 
place,  lead  to  shortening  or  to  angular  or 
i>>ti»ry  deformity'   in   one   direction   or   an- 
<^'tW;  sometimes  to  flexion,   sometimes  to 
aiWnction   or   adduction.      The   epiphyseal 
«^:irtilag6   of  the   lower  end   of  the   fenuir 
ffJWs  a  line  nearly  parallel  to  the  lower 
^'"rve  of   the    condyles,    and    presents    two 
*^Ueavitie«,    which    at   the    age   of   sixteen 
*re  7  or  S  mm.,  or  one  tliird  of  an   inch 
*br)ve    the    periphery,    and    at    the    age    of 
fire  from    5   to   6   nmi.      That  of   the    lihia    is   more   nearly   straight    across 
^d  about  3  or  4  mm.   from  the  edge  of  the  articular  surface  of  the  bone 
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(Konig^  and  Oilier). ^  In  some  bad  eases,  however,  in  young  children,  who 
are  not  doing  well  under  conservative  treatment,  we  are  forced  to  select  one  of 
three  operations — namely,  amputation,  resection,  or  a  partial  arthrodectomy 
with  the  removal  of  only  so  much  of  the  articular  surfaces  of  the  bones  as 
appears  necessary  to  eradicate  the  disease.  The  capsule  of  the  joint  must,  of 
course,  be, cleanly  dissected  out.  In  the  event  of  selecting  this  third  opera- 
tion, it  will  often  happen  in  children  that  amputation  becomes  necessary  in 
the  end. 

In  adults  I  have  been  in  the  habit,  following  the  practice  of  Dr.  Charle^^:^fl> 
McBumey,  to  recommend  resection  of  the  knee,  even  though  the  disease  waa^^^H^ 
not  attended  by  the  formation  of  abscesses  and  sinuses.  These  patients  do  no'^::^^ 
do  very  well  as  the  result  of  immobilization  of  the  limb  by  apparatus.  The;^^^^e 
suflFer  a  good  deal  of  pain  and  disability  and  are  constantly  exposed  to  relapse^^^^^^g^ 
and  exacerbations  of  the  disease  from  missteps,  blows,  or  falls  upon  the  aflFecte»-^:^te 
joint,  so  that  they  become  very  timid  and  afraid  to  go  about  without  a  cumber ^^^^gj 
some  apparatus,  which  renders  them  more  or  less  conspicuous,  and  is  alwaj^^i^ay 
more  or  less  troublesome.  Moreover,  tuberculosis  of  the  knee,  even  though  ^^^  j 
become  inactive,  or  undergo  spontaneous  cure,  is  very  rarely  attended  by  a  g^ 

firm  an  ankylosis  that  ordinary  wrenches  and  sprains  may  not  cause  disabiliti^^^ty. 
Following  a  resection,  on  the  other  hand,  the  deformity  is  not  conspicuous  arxr^^nj 
the  patients  acquire  great  confidence  in  the  strength  of  the  bony  union  foUo^^i^^ir. 
ing  a  successful  resection. 

The  Tuberculin  Tests  fob  Tubebculosis 

As  a  general  rule  the  diagnosis  of  surgical  tuberculosis  may  be  made  with  (v-      ^pr- 
tainty  without  the  aid  of  other  means  than  have  been  elsewhere  described  in 

this  book.  The  several  tuberculin  tests  are  used  with  advantage  in  gene~  ^^r^sral 
medicine  and  in  skin  diseases,  and  also  to  some  extent  by  surgeons  in  doubtn  zJtful 
cases.  They  cannot  as  yet  be  considered  absolutely  conclusive  in  all  cases,  a^^  and 
some  of  thcni,  notal)Iy  the  conjunctival  tuberculin  test  of  Calmette  or  Wo-^r  :w)lff- 
Eisner,  are  in  a  few  cases  attended  by  disagreeable  results.  The  author  T  has 
a  personal  experience  with  the  use  of  these  tests,  but  has  waited,  having  omit  ::^  jtted 
them  from  Vol.  I  intentionally,  until  the  greatest  possible  amount  of  im:  :#tirae 
had  elapsed,  so  that  he  might  utilize  very  recent  conclusions.  One  of  the  vr^MrMnosi 
careful  observers  in  this  field,  Mary  C.  Lincoln,  M.D.,  published  in  the  Jour^^  :3rml 
of  the  American  Medical  Association^  Chicago,  111.,  November  21,  1908,  .^r  •>  *° 
article   on   "  Serum   Diagnosis   of   Tuberculosis.      The   Tuberculo-opsonic  1°' 

dex.  The  Von  Pirquot  Skin  Test  and  the  Conjunctival  Test."  I  k^*iave 
utilized  the  information  in  her  article  to  a  great  extent.  Another  article — "  C^^  C<)n- 
clusions  from  1,087  Conjunctival  Tuberculin  Tests  by  a  Uniform  Meth^  ..^od" 
Edward  R  Baldwin,  M.D.,  Saranac  Lake,  N.  Y. — appeared  in  the  same  joui^c"  mal, 


*  "  Archiv  fiir  klinische  Chirurgie,"  neunter  Band,  p.  190,  published  in  1867. 
»  "Traits  dee  Reeections,"  tome  iii,  Paris,  1891. 
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the  issue  of  Fcbniary  20,  ll>nu,  and  frojii  tliat  also  I  have  gathered  and  utilized 
in  tlte  following  section  otThuii  o{  the  enntnined  data,  Brietly  the  von  Pirquet 
tuberculin  test  is  thus  applied,  details  having  been  taken  from  an  artiide  hj  Th, 
Lincoln. 


The  materials  used  in  the  test  are  a  twenty-five-per-eent  solution  of  Koch's  old 
tnberenlin.  This  solution  is  made  as  follows:  One  part  five-per-cent  carbolic  acid 
in  glycerin  and  two  parts  sterile  0,85-per-cent  salt  solution,  and  a  blank  solution 
consisting  of  one  part  tive-per-cent  carbolic  acid  in  glycerin  and  three  parts  sterile 
0.85-per-eent  salt  solution.  To  preserve  the  two  solutions  in  a  sterile  manner  without 
evaporation  and  to  have  a  definite  amount  for  each  test,  a  measured  drop  is  drawTi 
into  capillary  tubing  and  scaled,  A  convenient  method  of  doing  this  is  to  draw 
out  glass  tubing  three  eighths  of  an  inch  in  diameter  into  long  lengths  of  capillary 
size,  fit  a  rubber  teat  on  the  large  end,  aspirate  a  measured  drop  through  the  capil- 
lary end,  seal  end,  and  also  about  5  cui,  from  the  end  so  as  to  inclose  the  column 
of  litjuid  in  the  cai)il!ary  lulie.  A  large  nuud^er  of  capillary  tubes  of  tuberculin 
can  l>e  made  up  at  one  tiuie,  since  the  solution  keeps  indefinitely. 

The  scarifier  rtuiy  be  metal  or  glass,  but  should  not  be  sharp  enough  to  break  the 
skin.  The  one  used  by  myself  has  a  fiat-sided  metal  tip  about  one  sixteenth  of  an 
inch  in  diameter,  the  od^c  of  which  is  used  in  scarifying,  A  very  satisfactory  one 
can  he  made  by  filing  down  the  end  of  a  blood  lancet  to  a  round  fiat-side{i  tip. 

Application  of  the  Test— A  small  area  of  skin  on  the  inner  side  of  the  forearm, 
or  other  convenient  situation,  is  sponged  off  with  ether.  A  tube  containing  twenty- 
five- pcr-ccnt  tubcrcuhn  and  a  tufje  containing  blank  solution  are  broken  off  at  either 
end.  Two  drops  of  the  tubenulin  are  blowTi  on  the  arm  about  one  and  one-half 
inches  apart,  and  one  drop  of  the  blank  solution  between  the  tw^o  drops  of  tuber- 
culin. The  scarifier  is  ruljbed  off  with  ether  and  the  edge  of  its  tip  is  revolved 
about  four  times  in  the  drop  of  tuberculin,  holding  the  scarifier  at  right  angles  to 
the  skin  and  using  enough  pressure  to  slightly  dent  the  skin.  The  operation  is 
repcatcfl  in  the  second  drop  of  tuberculin,  the  scarifier  is  again  cleaned  with  ether. 
The  spot  covered  with  bJank  solution  is  then  scarified.  The  only  immediate  result 
will  be  thrw  tiny  depressions  in  the  skin  in  the  center  of  the  three  drops  of  liquid. 
Allow  the  drops  to  dry.  or  cover  with  vaccination  shields  until  dry, 

Ihe  Reaction. — ^Usually  at  the  end  of  twenty  to  twenty- four  hours  the  reaction, 
if  any  ajipears,  is  at  its  nuiximum.  A  typical  reaction  consists  in  a  hyperemic  indu- 
rated swelling  almut  1  cm.  in  diameter,  with  a  deeper  colored  p in !iead -sized  central 
depression.  Tlic  Idank  shows  nothing,  or  rarely  a  dull  red  point.  Occasionally  a 
more  markcHl  tuberculin  reaction  results^  that  is  vesical  formation  in  the  center,  a 
hyperemic  swelling  of  twice  the  usual  size,  and  finally  crust  formation.  The  reac- 
tion subsides  in  from  one  to  four  weeks  by  gradual  diminution  of  the  hyperemia 
and  induration  if  the  reaction  w^as  of  the  mild  grade,  and  by  desquamation  if  the 
reaction  was  severe,  ^o  constitutional  effect  has  ever  been  noted.  The  only  sub- 
jective symptoms  are  a  slight  grade  of  itching  and  some  tenderness  when  the  reac- 
tion is  severe.  A  primary  attempt  was  made  to  classify  the  reactions  on  the  basis 
of  their  intensity  and  duration,  but  such  detailed  data  add  nothing  to  the  essential 
value  of  the  test. 
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The  Conjunctival-Tuberculin  Test 

Material. — Tuberculin*  tablets  for  this  test  are  procurable  from  Parke,  Davis 
&  Co.    The  tablets  are  used  as  follows : 

One  tablet  added  to  1  c.c.  sterile  0.85-per-cent  salt  solution  made  a  one-per-cent 
solution.  This  solution  is  clear,  but  is  not  permanent  and  becomes  cloudy  in  three 
or  four  days,  so  that  fresh  solutions  should  be  made  whenever  the  test  is  to  be 
applied. 

The  Method  of  Application. — ^The  condition  of  the  conjunctivae  should  be  care- 
fully examined  for  areas  of  congestion.  The  solution  is  warmed  and  one  drop  is 
instilled  into  one  eye,  holding  the  lower  lid  out  from  the  eyeball,  and  allowing  the 
drop  to  spread  over  the  conjunctival  sac  by  gentle  manipulation  of  the  lower  lid 
before  permitting  the  eye  to  be  closed. 

The  £eaction. — It  is  customary  to  examine  the  eyes  from  hour  to  hour  to 
watch  each  stage  of  the  reaction,  but  in  the  belief  of  Dr.  Lincoln  that  is  not 
necessary.  The  important  point  is  as  to  whether  there  is  or  is  not  a  positive 
reaction. 

The  reaction  varies  from  a  mild  to  a  severe  grade  of  conjunctivitis,  reaches  its 
maximum  in  from  about  twenty-four  to  thirty-six  hours,  and  subsides  in  from  forty- 
eight  hours  to  one  week.  As  in  any  catarrhal  conjunctivitis,  there  is  a  bright,  brick- 
red  conjunctival  injection  in  coarse  meshes,  most  pronounced  in  the  fornix  and 
toward  the  inner  canthus  and  fading  toward  the  cornea.  In  the  meshes  of  the 
injected  vessels  the  conjunctiva  is  ecchymotic.  The  caruncle  is  hyperemic  and 
edematous.  There  is  edema  of  the  lids,  especially  the  lower,  so  that  in  the  more 
severe  reactions  there  is  a  narrowing  of  the  palpebral  aperture.  There  is  usually 
an  increased  lacrymation,  and  in  the  more  severe  reactions  a  mucus  or  muco- 
purulent secretion,  which,  accumulating  during  the  night,  may  close  the  lids. 
There  are  no  subjective  symptoms  in  the  mild  grades,  but  in  the  more  marked  reac- 
tions a  sensation  of  a  foreign  body  in  the  eye  and  a  burning  and  smarting,  with 
photophobia,  is  present. 

As  is  to  be  expected,  the  strength  of  the  tuberculin  solution  has  much  to  do 
with  the  intensity  of  the  reaction.  In  my  hands  a  0.5-per-cent  solution  for  children 
and  a  one-per-cent  solution  for  adults  has  given  the  typical  conjunctival  injection 
without  the  more  severe  symptoms  of  conjunctivitis,  except  in  a  very  few  cases.  In 
no  case  have  I  used  a  stronger  solution  than  one  per  cent,  and  in  no  case  have  I 
made  more  than  one  instillation. 

The  TrBPiKcuLo-OpsoNic  Index 

Dr.   Lincoln   states  that  tlie  opsonic  indices  reported   in   her  paper  were 
determined  by  Miss  Stella  Dunlap,  in  the  trustworthiness  of  whose  technic  Dr. 
Lincoln  has  great  confidence.     The  cases  tested  were  divisible  into  three  groups. 
First,  cases  clinically  nontuberculous.     Second,  cases  of  bone  and  joint  tuber — - 
culosis,  and  third,  cases  of  advanced  pulmonary  tuberculosis.     The  nontuber^p 
culous  and  the  bone  and  joint  tuberculous  cases  consisted  chiefly  of  childre^^ 
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ranging  from  two  t(>  fniirtfon  years;  a  small  jvpt  cent  were  mhilts.  A  nimiK^r 
of  eases  of  elirouif  tuberculosis  of  the  lungs  were  als^o  tested  l)r,  Lincoln 
reports  the  result  of  the  different  tests  at  lengtli  in  very  complete  tables,  and  her 
comments  npon  the  results  of  the  tests  are  as  follow^s: 

1.  Tlie  three  test^  do  not  agree  in  every  ease,  Eiglity  per  eent  of  the  eases  that 
yielded  positive  results  to  both  tlie  von  I'irqoet  and  the  conjnnetival  tests  were 
verified  by  the  opsonic  index.  The  von  Pirqnet  and  eonjimetival  tests  agreed  in 
*J2  per  eent  of  the  nontubereiiloiis,  in  G9  per  eent  of  the  cases  of  bone  and  joint 
tuberculosis,  and  in  G4  per  eent  of  the  eases?  of  pulmonary  tuberculosis, 

2.  In  spite  of  the  disparity  in  the  results  of  the  tests  on  the  same  cases,  the  sum 
total  of  positive  results  is  very  nearly  the  same  for  each  of  the  tests. 

3.  As  is  to  he  expected  theoretically,  the  more  advanced  the  disease— that  is,  the 
lower  the  reacting  power  of  the  individuaU  the  smaller  tlie  percentage  of  positive 
results  to  the  tuberculin  tests.  As  seen  in  Table  II,  there  were  onhj  ^-3  pvr  cent 
poatitive  von  Pirquet  reactions  and  SS  per  eent  positive  conjnnciival  reactions 
among  the  advanred  eases  of  piifnwiuirtf  tuhervu^oHis^  while  there  were  77  and  S7 
per  cent,  respectiveltf,  positive  among  the  va:<es  of  surgical  tuberculosis.  (Authors 
italics,) 

4.  A  study  of  tlie  tuberculo-opsonie  indices  given  in  Table  I  shows  that  there 
is  a  larger  per  cent  age  of  11  net  ua  ting  indices  in  the  casi»s  of  advanced  disease  and  a 
larger  percentage  of  low  indices  in  the  cases  of  less  advanced  diseases.  It  is  interest- 
ing to  note  (Table  II)  that  t!ie  percentage  of  variations  of  the  opsonic  index  from 
the  normal  is  about  the  same  as  the  percentage  of  positive  reactions  to  the  tul>er- 
culin  tests  in  the  less  advanced  cases,  and  is  greater  in  the  more  advanced  cases. 

5.  Tabfe  I  shows  consirhTable  variations  from  the  normal  tuberculo-opsonie 
imlex  of  the  indices  of  the  non  tuberculous  cases.  This  ma  v.  perhaps,  be  explained 
by  the  generally  lowered  resistance  of  many  of  these  eases,  even  though  they  were 
clinically  nontulierculous.  We  have  previouslv  found  that  the  normal  tuberculo- 
opsonie  index  ranged  from  0.8  to  L2,  as  determined  from  an  examination  of  over 
one  hunrlrcfl  healthy  individuals. 

6.  It  is  of  interest  to  note  that  the  opsonin  content  of  the  blood  remained  essen- 
tially the  same  after  the  conjunctival  tuberculin  test  as  measured  by  the  opsonic 
indices  taken  on  the  two  days  following  the  test. 


TABLE   11 
(Summary  oj  Tahte  I) 


Cl^JUNI  OF  Ca01». 


Nontuberculous- , ., 

Bone  and  joint  tulxsreulosis. . .  . 
Pulmonary  tuljcrcwIosiB,  Stage  III 


Von  PiHgOKT- 
Skin  Tkbt. 


Kumb«r 
of 


31 
53 
79 


Per 

ODt 

Positive. 


1.3 
77 
45 


Conjunctival 

TUBKRCUUN 

Tear. 


Number 

of 
Cft8e«. 


30 
55 
80 


Per 
Cent 

Poeitive. 


0.3 
87 
33 


Opaomc  Index. 


Number 
of 


31 

56 
81 


os 


I 

36 

24 


35 
75 
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Dr.  Lincoln  states  that  in  reviewing  the  work  of  others  and  from  her  own  ex- 
perience, she  can  see  no  class  to  which  the  one  or  other  test  is  especially 
applicable. 

Dangeb  of  Tests 

In  regard  to  the  dangers  of  the  several  tests  Dr.  Lincoln  says : 

As  to  the  danger  of  the  tuberculin  tests,  there  is  no  published  reports  of  any 
harmful  results  from  the  von  Pirquet  skin  test,  but  the  same  cannot  be  said  of  the 
conjunctival  test.  Opinions  differ.  Isolated  cases  of  violent  reaction  and  per- 
sistent harmful  results  have  occurred  from  the  conjunctival  test,  so,  on  the  other 
hand,  have  negative  results  followed  the  test  in  cases  of  many  different  diseases  of 
the  eye.  It  is  generally  conceded,  however,  that  any  inflammatory  disease  of  the  eye 
is  a  contraindication  to  the  test.  Xo  harmful  results  whatever  have  followed  thus 
far  in  my  series  of  cases,  although  there  were  four  severe  reactions,  but  in  no  case 
was  there  any  inflammation  of  the  eye  present  at  the  time  of  the  test. 

The  fact  that  harmful  results  do  occasionally  follow  the  test,  the  fact  that  any 
local  tuberculous  process  in  the  eye  is  aggravated,  at  least  temporarily,  and  the  fact 
that  a  local  susceptibility  to  tuberculin  appears  to  be  produced  by  its  instillation 
into  the  eye  as  evidenced  by  the  lighting  up  again  of  the  reaction  following  the 
subcutaneous  injection  of  tuberculin,  seems  to  me  to  show  definitely  that  caution 
should  be  exercised  in  applying  this  test  until  we  have  learned  more  about  what  the 
reaction  really  is. 

Prognostic  Value  of  the  Tests 

It  is  the  comnum  experience  of  those  who  apply  these  tests  to  find  that  the 
highest  grade  of  infection  gives  the  lowest  percentage  of  positive  reaction  to  the 
von  Pirquet  and  the  conjunctival  test,  but  gives  the  largest  percentage  of  fluctuating 
opsonic  indices. 

As  to  tlie  significance  of  the  intensity  of  the  reaction  in  prognosis  Cohn  states 
that  the  highest  grade  of  infection  shows  the  weakest  reaction.  Ix^tuUe,  on  the 
other  hand,  concludes  the  degree  of  infection  and  the  location  of  the  disease  appear 
to  have  no  effect  on  the  intensity  of  the  conjunctival  reaction.  Wolff-Eisner  and 
Teicbmann  believe  that  the  cutaneous  and  conjunctival  reactions  show  a  typical  dis- 
appearance by  "law,-'  depending  on  the  stage  of  the  disease.  They  distinguish 
three  types:  (1)  The  normal  reaction  with  favorable  prognosis,  (2)  the  weak  reac- 
tion characterized  by  rapid  rise,  small  intensity  and  rapid  subsidence  with  unfa- 
vorable prognosis,  and  (3)  the  late  and  more  permanent  reaction  seen  in  patients 
who  show  no  marks  of  active  tuberculosis. 

In  my  experience  the  intensity  of  reaction  counts  for  little,  as  I  have  had 
marked  reactions  in  all  stages  of  the  disease,  and  have  had  very  slight  reactions 
equally  commonly.  On  the  whole,  however,  the  cases  of  surgical  tuberculosis  and 
early  pulmonary  tuberculosis  manifested  a  more  marked  reaction  than  those  of 
advanced  j)ulmonary  tuberculosis. 

Conclusions 

1.  The  perconiage  of  positive  reactions  to  the  von  Pirquet  tuberculin  test,  the 
conjunctival  tubcrcidin  test,  and  the  tuberculo-opsonic  index  are  substantially  the 
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same,  ranging  from  eighty  to  ninety  per  cent  in  favorable  cases,  and  from  thirty 
to  forty  per  cent  in  unfavorable  cases. 

2.  The  more  advanced  the  disease  the  smaller  the  percentage  of  positive  reac- 
tions. The  intensity  of  the  reaction  does  not  consistently  follow  any  rule,  but  tends 
to  be  greater  in  cases  of  less  advanced  disease. 

3.  The  von  Pirquet  tuberculin  test  seems  harmless.  The  conjunctival  tubercu- 
lin test  should  be  used  with  caution. 

4.  Until  we  can  use  the  tuberculin  tests  with  more  intelligence  than  our  present 
experience  makes  possible,  I  believe  we  should  make  more  comparative  tests  in  all 
stages  of  the  disease. 

The  conclusions  drawn  by  Dr.  Baldwin  ^  are  as  follows : 

1.  The  conjunctival  tuberculin  test  performed  with  weak  solutions  by  a  single 
instillation  has  some  value  in  confirming  the  presence  of  tuberculosis  in  the  early 
stages. 

2.  It  has  little  value  in  confirmation  when  the  symptoms  of  tuberculosis  are 
only  suspicious. 

3.  Its  value  in  distinguishing  "active  latent"  from  healed  tuberculosis  in 
apparently  healthy  persons  has  not  yet  been  determined. 

4.  Repetition  of  the  test  in  the  same  eye  has  no  advantage  over  the  cutaneous 
and  subcutaneous  tests  in  the  percentage  of  reactions  produced  and  may  be  mislead- 
ing and  dangerous. 

5.  Repetition  in  the  other  eye  by  the  author's  method  offers  so  little  advantage 
that  it  cannot  be  recommended. 

6.  The  conjunctival  reaction  is  unreliable  for  prognosis. 

7.  Used  with  the  proper  precautions,  danger  to  the  eye  is  slight  and  need  not 
preclude  the  test  when  other  methods  are  inapplicable,  as  when  fever  is  present. 
It  should  be  restricted  to  adults,  since  the  cutaneous  test  has  been  found  equally 
valuable  for  children  and  is  harmless. 

8.  The  cutaneous  test  by  the  simultaneous  use  of  dilute  and  strong  tuberculin 
offers  a  method  of  detecting  at  once  or  excluding  tuberculous  infection  with  no 
danger  or  inconvenience.     Experience  is  needed  to  show  the  value  of  this  method. 

9.  The  subcutaneous  test  should  be  restricted  to  those  cases  in  which  a  focal 
reaction  at  the  site  of  the  disease  is  desired  and  when  the  other  tests  result  nega- 
tively. 

DISEASES    OF   THE    KNEE    IN   HEHOPHILU 

As  niontioned  in  Vol.  I,  the  knee-joint  is  the  favorite  site  for  the  ooenrrence 
of  intra-articular  bleeding  in  cases  of  hemophilia.  As  there  stated,  the  effusion 
into  the  joint  may  occur  spontaneously,  or  as  the  result  of  slight  trauma.  The 
effusion  frequently  occurs  with  great  suddenness;  it  is  not,  as  a  rule,  attended 
by  pain,  the  picture  being  simply  that  of  a  sudden  distention  of  the  joint  with 
fluid,  as  elsewhere  described.     In  cases  in  which  other  members  of  the  family 

*  "Conclusions  from  1.087  Conjunctival  Tuberculin  Tests  by  a  Uniform  Method,"  Edw.  R. 
Baldwin,  M.D.,  Saranac  Lake,  N.  Y. 
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are  bleeders,  or  when  the  individual  himself  is  known  to  be  such,  tlie  diagiwjsis 
may  be  suspected.  It  is  sometimes  confirmed  by  the  appearance  of  ecchvmosis 
upon  the  skin  after  some  days.  In  some  cases  the  blood  is  promptly  absorl)e(l;  in 
others  repeated  hemorrhages  occur  with  limitation  of  motion  in  the  joint  and 
adhesions  between  the  folds  of  synovial  membrane,  or,  in  still  others,  a  chronic 
arthritis  attended  by  a  villous  proliferation  of  the  synovial  membrane.  In  these 
cases  great  difficulty  may  exist  in  differentiating  the  condition  from  tuberculosis. 
The  signs  and  symptoms  so  closely  resemble  one  another  that  even  highly 
experienced  surgeons  have  operated  upon  these  cases,  believing  them  to  be  tuber- 
culous, and  have  proceeded  to  excise  the  synovial  membrane.  In  some  of  these 
the  bleeding  has  been  uncontrollable  and  fatal.  If  the  case  is  operated  upon 
soon  after  hemorrhage  occurs,  fluid  blood  or  clotted  blood  may  be  found.  If 
not  until  a  later  period,  cloudy  serum  and  masses  of  fibrin  will  be  found  in  the 
joint  cavity.  The  appearances  of  the  synovial  membrane  are,  that  it  is  swollen, 
often  thickened,  red  or  grayish  red  in  color,  the  surfaces  rough  or  velvety. 
Firm  adhesions  may  be  found  here  and  there  throughout  the  joint  In  some 
instances  the  cartilages  are  more  or  less  fibrillated  or  even  eroded.  The  history 
may  in  some  cases  lead  to  a  correct  diagnosis,  but  in  others,  as  already  men- 
tioned, very  good  surgeons  may  be  deceived. 

SYPHILIS    OF   THE   KNEE-JOINT 

In  both  the  acquired  and  hereditary  forms  of  syphilis  the  knee-joint  is  very 
frequently  involved.  As  already  described  in  Vol.  I,  during  the  early  stages 
of  the  disease  the  aflFection  runs  the  course  of  an  acute  serous  synovitis,  usually 
without  very  uuirkod  symptoms  and  with  a  rapid  return  to  the  normal.  In  the 
tertiary  stage,  a  chronic  gummatous  osteo-arthritis  is  the  rule,  with  the  lesions 
which  have  be(»n  described  elsewhere  in  this  book.  The  outward  api)earance3 
of  a  syphilitic  joint  resemble  more  or  less  closely  those  of  tuberculosis,  but  differ 
from  it  in  that  there  is  not  the  same  tendency  toward  breaking  doAvn  and  the 
formation  of  abscesses.  Such  may  occur,  but  in  syphilis  of  joints  they  are 
rather  rare.  Marked  deformity,  flexion,  and  often  abduction  may  develop  in 
the  knee-joint  and  frequently  limitation  of  motion  and  great  disturbances  of 
function.  The  syphilitic  joint,  however,  differs  from  that  of  tuberculosis  in 
that  in  the  former  there  is,  as  a  rule,  very  little  pain  attending  the  use  of  the 
joint,  although  the  joint  structures  may  l)e  extensively  disintegrated.  If  p«'" 
(K!curs,  it  is  coniinonly  worse  at  night.  The  diagnosis  at  the  }n*esent  tiraewouhl 
doul)tless  1)0  aided  by  the  l)lood  tests  for  syy)hilis  and  for  tulx^rculosis,  respe<^- 
tively,  and  would  be  helped  by  the  administration  of  iodid  of  potassii""- 
iforeover,  syphilitics  are  usually  older  than  tuberculous  subjects,  and  other 
evidences  of  the  disease  are  often  present.  In  syphilis,  moreover,  gummatous 
nodules  nuiy  sometimes  be  detected  in  the  soft  parts  surrounding  the  joint,  and 
there  uu^y  be  distinct  nodular  enlargements  of  the  ends  of  the  bones  rao^ 
marked  than  is  observed  in  tul)erculosis. 
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Thp  syphilitic   affections  of  tlie  joints  of  ebildron   liavo   ln^pii   sulfieit^'ntly 
descrilM'U  in  VoL  T. 


CHRONIC   DEFORMING  INFLAMMATIONS  OF  THE  KNEE-JOINT 

(  Cli  TO  n  iv  lilt  t'  a  ma  f  is  tit  of  ih  e  K  n  cejft  itt  i ,  Ilhr  a  iiiafoid  A  rlh  rtfis .  ( fsica-a  ri  h  rit  Ih^ 
FroUfe ra I mg  A  rih riiis,  A  rlh  rli  is  JJrformn n.s ) 

As  was  stiitf'J  in  a  previous  chapter  uf  ihis  l>ook  (sec  Diseases  of  the  Hip- 
joint  and  Diseases  of  the  Joints  of  t!ie  r|>iH»r  Extrt^iiiity ),  eertuin  ciirouic  dis- 

iiped, 


irbaiR' 


ionsly 


>i  joints  cMY-nr,  presenting  a  nninber  ot  lesions, 
and  clnirueterized  hy  «  yi^ry  chronic  conrse,  hy  pennanrnt  <*hnii^es  in  tiie  joint 
structures,  inchiding  tlie  Inmes,  the  cartilages,  the  liganicnts,  tlie  synovial  iiietii' 
brane,  and  the  muscles  of  the  lindi,  these  changes  being  partly  of  a  productive 
and  purtly  of  a  destrnctive  cbanicter,  lender  the  headings  previously  nuteJ^ 
the  pathoh>gy  of  these  conditions  and  their  varieties  have  Ix^en  discussed.  Hero 
it  niav  be  said  that  of  all  the  joints  in  tlie  body,  the  knee-joint  is  the  one  most 
often  aifected  tihmf\  Jn  the  majority  of  instanct^s  the  disease  occurs  in  the  poly- 
articular fivrnu  It  may  arise  spontaneously,  or  follow  injuries  to  the  joint, 
usually  of  such  a  character  that  either  the  proper  nieehauieal  rehitifuis  of  the 
joint  surfaces  are  destroyed,  or  that  there  is  a  pc^nnanent  relaxati^jn  nf  the  liga- 
ments, or  that,  from  angular  or  curved  deform ity  of  the  hones,  the  wi^ght  of 
the  body  is  brought  to  hear  iirijirojierly  upon  ttie  joint  surfaces.  In  the  spon- 
taneous cases  the  Hiagnnsis  may  be  rather  difficult.  In  the  other  groups  it  is 
usually  quite  simple.  In  the  knee-joint,  as  in  other  jf>ints,  a  number  of  types 
of  the  disease  may  f»cciir,  but  in  ttie  knee  in  adults  livo  ijfpt^s  are  more  common 
than  the  fithers — namely,  the  type  characterized  by  the  production  of  -neu*  bone 
— the  formation  (t{  ostvophiffrs^  situated  chiefly  at  the  margins  of  the  artieubir 
surfaces,  and  by  (lesirucHon  vf  the  cartilfi<jff^  and  of  |iortions  of  tlie  bones  enter- 
ing into  the  jfiint  by  eiaitinued  intHdianicul  jm*ssure.  The  second  tyjie  is  that 
in  which  there  is  a  tendency  to  the  production  of  adhe.9ions  in  the  joint,  preceded 
in  many  instances  by  a  ]iroductive  sraovitis  and  hy  tire  formation  of  a  synovial 
pannns*  In  the  former  group  the  diagnosis  can  usually  he  made  after  the 
disease  is  well  advanced  with  great  certainty  l>y  means  of  the  X-rays.  In  the 
laiivr^  the  bony  changes  may  1m*  delayed  for  a  hnig  time,  and  ankylosis  nuiy 
occur  in  these  cases  before  any  notable  deftirmity  of  tlie  ends  of  the  bfines  is 
present.  In  this  group  the  X-rays  are  less  valuable  in  diagnosis  and  the  disease 
is  not  infrequently  ndstaken  for  tiilicrculous  infection  of  the  joint.  The  dif- 
ferentiation may  usually  Im^  made,  however,  l>y  fmpiratum  of  the  joint  and 
ifiocuhition  of  guinea  ptg^i.  If  lh<!  disease  is  tuberculous,  the  inoc*ulation  test 
will  usually  l^e  successful.  Iii  a  large  proixjrtion  of  cases  the  existence  of  similar 
lesions  in  other  parts,  aud  notably  in  the  joinfs  of  ihe  fingers  will  aid  greatly 
in  the  (liaguf»sis. 

Symptoms.^ — ^The  symptoms  of  the  disease  during  the  early  stages  vary  sorae- 
wluit  in  different  case*.     In  a  few,  the  early  symptoms  begin  as  a  iur>re  or  less 
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acute  inflammation  of  the  joint  The  onset  of  the  disease  may  resemble  that 
of  an  attack  of  acute  or  subacute  articular  rheumatism,  and  the  diagnosis  will 
not  be  made  until  after  the  acute  symptoms  have  subsided,  when  the  joint  lesion 
becomes  chronic  and  progressive.  In  the  larger  proportion  of  eases  the  early 
symptoms  of  the  disease  are  insidious.  The  patient  begins  to  notice  that  when 
he  arises  in  the  morning,  his  knee-joint  feels  a  little  stiff  and  weak ;  the  feeling 
of  stiffness  disap])ears  after  use.  As  time  goes  on  there  is  added  pain,  felt  at 
first  when  the  patient  has  undergone  unusual  fatigue  in  walking  or  the  like. 
In  the  meantime  the  knee-joint  may  be  slightly  swollen,  and  show  some  peri- 
articular thickening,  or  the  presence  of  a  small  amount  of  serous  exudate. 
The  diminution  of  function  is  progressive,  and  after  a  time  causes  serious 
disability. 

In  the  cases  attended  by  bony  absorption  of  one  or  other  condyle  there  will  be 
produced  a  position  of  genu  varum,  or  in  other  cases  of  genu  valgum.  In 
some,  limitation  of  flexion  will  be  very  marked,  and  complete  extension  is  usually 
impossible.  In  those  cases  attended  by  marked  effusion  into  the  joint  a  general 
relaxation  of  the  ligaments  produces  a  weak  and  wobbling  knee,  such  that  these 
individuals  are  obliged  to  wear  some  form  of  supix)rting  apparatus  in  order  to 
get  about.  The  more  profound  the  gross  changes  in  the  joint,  the  more  serious 
the  disability  and  the  greater  the  pain,  both  spontaneous  and  on  motion.  In 
the  latter  stages  of  the  disease  the  disability  is  increased  by  very  marked  atrophy 
of  the  muscles  of  the  thigh,  such  that  the  patients  suffer,  in  addition,  from 
weakness  of  the  limb  due  to  this  cause.  Here,  as  in  other  joints,  the  advance  of 
the  disease,  though  progressive,  is  interrupted  in  many  instances  by  inte^ 
missions  and  exacerbations.  In  the  cases  followed  by  much  fibrous  thickening 
and  a  tendency  toward  ankylosis,  the  bone  changes  may  be  slight  or  long  delayed. 
In  certain  cases,  notably  those  attended  by  hypertrophy  of  the  synovial  fringes 
and  by  the  formation  of  new  hme  at  the  borders  of  the  joint,  such  synovial 
fringes  may  undergo  fibrous  degeneration,  or  become  the  seat  of  the  formation 
of  cartilage  or  of  new  bone ;  and  these  fringes,  or  the  nodular  exostoses,  may  be 
broken  off  and  continue  to  exist  as  free  bodies  in  the  joint.  Such  bodies  may 
consist  of  fibrous  tissue,  of  cartilage,  or  of  bone,  or  of  combinations  of  these 
ingredients.  The  body  may  have  as  a  nucleus  cartilage  covered  by  bone,  or  bone 
as  a  nucleus  covered  by  cartilage.  Such  bodies  vary  in  size  and  n\mil)er.  They 
may  l)e  solitary,  often  they  are  multiple,  and  even  hundreds  may  be  present  m 
the  same  joint.  In  size  they  vary  from  minute  fragments  to  mas.ses  as  large  as 
the  last  joint  of  a  man's  thumb,  or  even  larger.  In  these  cases  there  maybe 
produced  the  additional  symptom  of  locking  of  the  joint  during  use  by  the  inte^ 
position  of  one  of  these  floating  bodies  between  the  articular  ends  of  the  femur 
and  tibia. 

Diagnosis. — From  what  has  preceded,  it  may  now  be  understood  that  in  well- 
marked  cases  of  arthritis  deformans  of  the  knee  the  picture,  though  a  van^ 
one,  is  easily  recogniz(»d.  It  is  only  in  the  cases  which  begin  acutely,  or  in  tlie 
early  stages  of  those  cases  which  closely  resemble  an  acute  attack  of  rheumatism, 
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or  in  those  atteiuled  by  fibrous  tliiekening  of  the  | periarticular  structures^  without 
much  bony  change,  where  any  ditticulties  in  diagnosis  are  likely  t(*  m^'ur.  Titftf, 
the  X-ray i^,  the  absence  of  (he  sigtis  of  acitlr  inflamrnHfuin,  tilistfiet*  of  suppura- 
tion ami  ahsrnre  of  the  produciion  of  cold  abHCrssvs^  and  aj^iiiration  of  the  fluid 
C3ontiiined  in  the  joint,  with  in«jeulation  oxperiuteut?*,  are  usually  siifiieieut  to 
establish  the  nature  of  the  eondition.  One  of  the  earW  si^is  present  in  many 
cases  and  due  to  a  roui^henin^  of  the  cartilaginous  surfaces,  togetlitT  w^th 
elianges  in  the  synovial  niendtrane,  is  a  palpafdr  and  rrcn  audible  crcalanf)  upon 
uiakiug  passive  or  active  motions  in  the  joints.  While  there  is  nolliing  abso- 
lutely characteristic  aht»nt  this  sign,  yet  its  presence  in  hut  a  single  joint,  such 
as  the  knee,  together  with  a  history  of  chronic  joint  disturhanees^  is  stroni^ly 
suggestive  <if  arthritis  deformans,  ilany  of  the  diagnostic  signs  of  the  condition 
are  visible  uiKin  insjiiection  and  n\nm  palpation,  tiiough  it  may  be  readily  under- 
stm>d  tliat  they  will  vary  a  good  deal  in  rlifferent  cases.  The  defMnuity  of  the 
joint,  the  atrophy  of  the  muscles,  the  generally  fusiform,  or  bulbous,  uv  irregular 
shajie  of  tlie  swollen  joint,  the  presence  of  creaking,  the  laxity  «if  the  ligajuents 
in  cases  where  much  effusion  exists,  the  bony  grating  in  the  later  stages,  are  all 
readily  rt?eognizal>le.  The  condition  of  ehrojiic  arthritis  deformans  can  nsnalty 
be  distinguished  from  the  arlhroiKjthies  of  tahes  dorsalis  by  the  absence  of  the 
eharaeteristie  signs  and  symptoms  of  the  latter  disease,  and  by  the  more  rapid 
and  more  destructive  nature  of  the  joint  lesion  in  tabc»s,  together  with  the 
absence  or  only  trifling  amount  (*f  ]ntin,  while  the  gross  lesions  are  readily 
retx>gnized  as  being  excessive.  Still,  it  is  to  k*  borni*  in  mind  that  (t/pical 
arthritis  deformans  tnay  also  omtr^  as  1  huve  seen  in  several  iustanei*s,  in  cases 
of  tahcs  Avliich  ran  their  course  slowly  and  progressively  and  nut  at  all  in  the 
manner  usual  in  talx^tie  joints. 

Treatment. — Suitable  treatment:  support  of  the  limb,  massage,  baths, 
hygienic  measures,  avuidance  id  overfatigue  in  the  joint,  without,  however, 
keeping  it  loo  quiet,  a  nunlerate  amount  of  exercise  being  benetitdal,  may  render 
these  patients  fairly  comfortable  and  may  delay  the  progress  of  the  lesion;  but 
the  changes  in  the  joint  structures  being  of  a  distinctly  organic  character,  euro 
is  impossible. 

Course. — The  course  of  the  disease  is  naually  prolonged  over  many  years. 
In  a  muulH^r  of  instanws  coming  under  my  owti  care,  where  the  def<>rmity  has 
lM»en  excessive,  consisting  in  some  cases  of  ankylosis  with  partial  flishwati^jn 
baekw^ard  of  the  tibia  due  to  the  prolonged  action  of  the  ham-string  muscles  and 
attended  liy  great  disability,  pain,  and  discomfort,  and  in  others  with  greally 
relaxeil  ligaments,  1  have  rescH^ted  these  knt^es  with  the  miKst  gratifying  iTsults 
to  the  individnaL  It  is  to  be  home  in  mind  thai  fahetie  joints  of  the  Charcot 
type,  or  even  joints  resemlding  closely  arthritis  deformans  in  taltetic  individuals, 
do  not,  as  a  rule,  get  bony  union  between  the  tibia  and  the  femur,  as  1  have 
learned  in  one  ease  by  unfortunate  ex]n^Tience.  Still,  even  this  patient,  by 
wearing  a  suit  able  sjdint,  was  able  to  get  about  with  a  greater  ilegree  of  e^imfort 
than  before  the  operation. 
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FLOATING   BODIES    IN   THE    KNEE-JOINT 

While  floating  bodies  in  the  knee-joint,  consisting  of  bone,  cartilage,  or 
fibrous  tissue,  cannot  be  described  as  a  pathological  entity,  since  such  bodies 
may  form  in  the  presence  of  a  variety  of  conditions,  yet  a  description  of  the 
symptoms  produced  by  such  bodies  constitutes  a  more  or  less  typical  picture. 
Such  free  bodies  in  the  knee  are  observed,  as  already  stated,  in  arthritis  de- 
formans, and  also  \mder  irritative  conditions,  local  or  general,  in  the  knee, 
attended  by  hypc^rtrophy  of  the  synovial  fringes,  with  the  deposition  of  masses 
of  cartilage  in  such  fringes,  which  break  off  and  thus  become  floating  bodies. 
One  sees  such  lesions  accompanied  by  a  chronic  serous  synovitis,  and  sometimes 
the  removal  of  the  floating  body  permits  the  joint  to  return  to  a  normal  state. 
Trauma  wuth  fracture  of  the  semilunar  cartilages,  or  resulting  in  separation 
of  a  portion  of  cartilage  from  the  tibia  or  femur,  is  one  of  the  frequent  causes 
of  the  condition  in  young  people.  In  other  cases,  however,  we  often  find  car- 
tilaginous or  bony  masses  in  a  joint  where  there  has  been  no  history  of  injury, 
or  of  any  previous  serious  joint  disturbance.  I  saw  such  a  case  less  than  a 
month  ago  in  a  young  man  of  twenty- three,  who  had  never  injured  his  knee, 
but  had  observed  about  a  year  previously  the  presence  of  a  free  body  which 
moved  about  in  the  front  of  the  joint,  and  occasionally  getting  caught  beneath 
the  patella,  or  between  the  femur  and  tibia,  caused  severe  pain  or  locking  of  the 
joint.  The  body  was  about  the  size  of  a  small  almond.  The  amount  of 
synovitis  in  this  case  w^as  very  slight  indeed.  The  occurrence  of  these  bodies  in 
arthritis  deformans  has  already  been  noted. 

Signs  and  Symptoms. — The  signs  and  symptoms  accompanying  the  floating 
bodies  of  arthritis  deformans  are  simply  those  of  that  disease.     When  they 
occur  in  otherwise  relatively  healthy  joints  the  symptoms  are  those  produced  by 
the  locking  of  the  joint,  or  getting  the  floating  body  caught  l)eneath  the  patella. 
Such  accidents  are  attended  by  more  or  less  severe  pain  and  are  followed  by  a 
mild  grade  of  serous  synovitis^  which  lx*comes  chronic  and  may  finally  ev-en- 
tuate  in  a  serious  xveahening  of  the  ligaments  by  stretching,  \mless  the  floating 
body  is  removed.     The  amount  of  pain  caused  in  these  cases  by  a  floating  l)ody^ 
varies  greatly.     In  the  case  spoken  of  in  a  preceding  paragraph  the  patient 
suffered  only  trifling  inconvenience,  and  had  made  the  diagnosis  himself  bv 
feeling  the  foreign  body  sli])ping  al)out  on  either  side  of  the  patella,  or  some- 
times in  the  quadriceps  bursa.     Jn  other  cases,  notably  those  in  which  several 
l)odios  of  considerable  size  have  been  ])res(»nt,  tlie  symptoms  have  been  seri<ms. 
the  amount  of  pain  and  the  effusion  and  relaxaticm  of  tlie  ligaments  marked. 
The  pain  attending  the  hone-locking  of  the  joint  was  excruciating,  so  that  in 
some  of  these  cases  the  patients  have  fallen  to  the  ground.     In  one  or  two,  upon 
which  T  have  operated  soon  after  the  onset  of  an  acute  synovitis,  which  followed 
the  hiking  of  the  joint,  the  exudate  has  contained  a  little  blood.     The  diagnosis 
of  floating  bodies  in  the  joint  is  to  l)e  made  by  the  history,  by  the  accompanying 
synovitis,  and  by  feeling  the  V)0(ly  with  the  fingers.     Unless  such  bodies  contain 
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caleareoHs  maiier  or  bone^  (hey  will  noi^  as  nlready  ntatiMl  sevonil  tiiiujs  in  tins 
J«)uk,  vmi  a  shadow  visilile  in  an  X-ray  pietiire. 

The  characters  of  hysterical  jointi^  ha%"e  alreadv  been  s^nfMcicmtly  described 
iindiT  Traniiiatic  ITvsteria  in  Vol.  Ill  and  Vol.  I. 
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ARTHROPATHIES  OF  THE   KNEE-JOINT  IN  TABES  DORSALIS; 
LOCOMOTOR   ATAXIA;    CHARCOT'S    JOINT 

The  knee  exhibits  patliologjcal  changes  in  the  cimrse  <*f  iaroittttior  aifula 
more  often  than  any  otlier  joint.  The  joint  lesions  may  Im3  divideti  inl(»  Ium 
groups.  In  the  finsf  gronp  tlie  joint  distHrhance  often  oeeitrs  quite  early  in 
the  dis(^ase  and  is  of  a  very  slowly  pru^ressivo  eliarartrr.  it  may  hist  for  niaiiy 
years  willinut  very  st^rimisly  liniiting  the  funcHon  nf  tin'  jninr,  and  without 
marked  gmss  pa(hiili>i»ira!  idtangrs  in  tlie  joint  stnietnres,  other  than  relaxation 
of  the  ligaments  and  the  dihitation  of  tlie  joint  capsule.  The  Vflaxttitim  of  lite 
ligaments  prmiiiees  in  lime  Timre  or  less  marked  liy]XM*extensi*jn  <if  tlit^  knre- 
juint  while  the  pationt  stands  erect,  a  marked  degree  of  fjfnu  rerurvaium. 
While  thesi?  disturbanees  of  the  knee  in  the  conrse  of  locomotor  ataxia  are,  in 
mv  belief,  caused  by  rejx*ated  slight  tramnatisms  to  the  knee,  ^^et  the  results 
of  siich  traumatisms  are  more  serious  than  is  the  case  with  normal  individuals. 
Following  a  slight  injury  or  strain  of  the  knee-joint,  to  which  these  patients  are 
fre^piently  exjxised  on  account  of  the  loss  of  |)tTfeet  control  of  the  extrctuities, 
a  serous  synovitis  of  the  knee  develops,  usually  triflioitf  any  very  marked 
symptoms  of  pn/t  or  disfomfort,  and  u  id  ess  the  patient  sees  a  physician  at  once 
his  attention  uuiy  be  and  often  is  iirst  attracted  to  the  condition  of  the  knee  by 
observing  that  it  is  swollen.  Upon  presenting  himself,  it  will  be  found  that  the 
knee  is  (juite  nuirkedly  distcnt!<-d  w^itli  fluid.  Under  ordinary  conservative  treat- 
nient  the  etfusicui  will  frctiuently  disapiiear  in  the  course  of  a  fortnight  or  a 
Tiionthj  but  no  so^mer  does  the  jiatient  again  use  the  limb  to  the  extent  of  fatigue, 
or  receive  another  slight  traumatism,  than  the  synovitis  recurs.  Again  under 
treatment  it  disappears,  and  again  recurs.  This  condition  goes  on  f<>r  years, 
the  ligaments  gradindly  becoming  more  and  more  relaxed  until  the  joint  is 
seriously  weakened,  and  as  tiue  watches  one  of  these  patients  walk  it  nuglit  In* 
ex{w?cted  that  any  nuumiit  hr  might  get  a  ilishx*ation  of  the  kntn*.  8ucli,  how- 
ever, I  have  not  olpservtni.  The  degree  of  genu  recurvatuui  is  steadily  ]U"*>gres- 
sive,  or  in  some  eases  genu  varum,  or  genu  valgum  upon  one  or  both  sides,  may 
develop,  and  in  these  the  patients  are  very  much  crippled. 

I  have  had  one  of  these  cases  under  observation  for  more  than  ten  years,  and 
have  aspirated  his  joint  with  good  results  on  several  occasions,  and  onee  washed 
it  out  with  carb<>lic  acid  with  temporary  iiiiprovemcnt.  The  fluid,  sooner  or 
later,  always  returns,  and  his  condition  is  now  distinctly  worse  than  it  was 
five  years  ago.  lie  is  still  able  to  get  about  and  has  no  pain,  but  his  knee-joint 
is  very  much  weakened. 

In  a  second  group  of  cases  which  it  is  said  luay  follow  the  form  just  flcscrilw»d 
34 
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if  negleotedj  or  mny  occur  siiddenly  ami  indcpendinitlyj  the  joint  lesion  is  of 
a  much  ttwre  serious  character.     The  essential  le&hm  is  a  trophic  diistiirbance 

of  the  bones  and  also  of  the 
R(>ft  parts  entering  into  the 
joint.  Tficrc  is  n  rarefv- 
111^'  osteitis  (Itn'elopctl  in  the 
tiliiji  !i!i(I  fciHiir,  more  com- 
monly in  thi"  hitter,  which 
niiiy  in  cert  it  in  cases  result 
in  siHintancritis  fracture^  or 
ill  others  in  the  typical  J#*- 
slruriive  joint  Irsittrts  alwmt 
to  ho  *lescril>ed.  Tlic  pji- 
tieiit,  luiviniT  been  the  sub- 
jvv\  of  a  chronic  anil  recnr- 
rinj^:  synovitis,  or  withoat 
siu^h  a  history,  siuhlenly  de- 
vclojis  a  itnirkcd  effnsioa 
into  tho  knee-joint.  The 
liiinrncnts  Ix^conie  greatly 
rchixedj  so  that  gonietimes 
in  the  conrse  of  a  few  weeks 
or  months  dishx^ation  of  the 
joint  occnrs,  or  a  flail-like 
joint,  such  that  the  knee 
may  bc^  niove<l  freely  in  all 
directions,,  even  to  the  ex- 
tent of  approximating  the 
toes  to  the  j^roin,  and  that 
without  cansinfl^  the  patient 
any  sjni'itil  pain  or  discom- 
f<jrt.  Aeeompanying  the  re- 
laxation of  the  ligaments, 
the  bonrs  entering  into  the 
joint  arc  rapidly  and  sonie- 
Avhat  irregnlarly  erodeiL 
That  portion  of  hone,  whether  it  be  a  condyle  of  the  femnr  or  the  articular 
surface  of  the  tibia,  which  is  more  greatly  changed  hy  the  softening  process, 
is  rapidly  worn  away^  so  that  considerable  loss  of  substance  occurs  in  the  head 
of  t!ie  tibia,  or  in  one  or  other,  or  b'»th  the  condyles  of  the  femur.  The  con- 
dition may  be  so  rapidly  progressive  that  the  joint  is  practically  disintegrated 
in  the  course  of  weeks  or  months.  All  these  changes  occur  without  any  signs 
of  aente  inflanmiation,  Tlie  skin  over  the  joint  remains  wliite,  there  is  not 
necessarily  any  fever,  acc«4cration  of  pulse-rate,  or  leucoeyU»sia.      The   diag- 
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nosis  Is,  of  course,  extremely  s^imple  in  these  eases.  The  patients  are  tlie 
vietiuis  of  well-marked  kieoniotor  ataxia,  and  whereas  the  firsl  gmupj  ehar- 
acrerized  by  the  chronic  serous  si/noriils^  may  wenr  vert/  imrhj  in  the  disease, 
the  later  and  df  si  rue  fire  It/ pes  oirurj  as  a  rule,  only  when  the  tlisease  is  well 
adraiu-eiL  If,  as  souietiuies  hap{>ens,  these  joinLs  [jeeoiue  the  seat  of  pyogenic 
infect io7i,  the  life  of  the  individual  h  very  ra|>idly  destroyed,  unless  they  anr- 
Vive  ainputiition.  In  a  smaller  proportion  of  eases  in  addition  to  the  destrnetive 
proeesH,  there  is  the  formation  of  osteophytes  and  of  masses  of  eartilage  within 
the  jointj  togetln^r,  in  soiue  eases,  with  a  marked  jm}>ilh*rv  thiekeiiing  of  the 
synovial  membrane.  This  portion  of  the  lesion  is,  in  my  experience,  the  excep- 
iiiiji  rath  ft  thun  the  rnle. 

Signs  and  Symptoms.— The  signs  and  symptoms  of  these  neuropathic  destruc- 
tive lesions  of  the  knra  are  quite  eharaeterifttic.  Tlie  entire  limb  as  far  as  the 
ankle  is  usually  swfilleu,  it  mny  he  the  swelling  of  a  stift  edetua,  or,  on  the  other 
hand,  a  brawny  induration.  The  signs  of  acuie  infiamrnaium  are  ahsetd,  V\w^n 
making  passive  movements  of  the  joint  Imny  t/rating  can  usualiy  be  appreciated, 
and  the  joint  can  Ije  moved  into  all  sorts  of  abnormal  pjsiriona,  and  all  this 
without  causing  the  patient  notable  pain.  T^pcm  ptdprding  the  knc*c*-joint,  the 
presence  of  loose  bodies  consisting  of  the  se|>arated  purtinns  of  joint  cartilage, 
of  fragments  of  bone  broken  off  the  tihia  or  the  femur  in  the  process  of  dis- 
inregration,  and  Honu'times  of  otlier  loose  masses  of  cartilage  n^sendding  in  form 
the  ordinary  rounded  c*r  ovoid  tlt*ating  bodies  observed  in  tiie  knee  under  either 
conditions  may  he  detected.  With  these  loral  conditions  the  other  typical  signs 
and  symptoms  of  talx^s  dorsalis  are  to  l>e  nhserved.  It  should  be  borne  in  mind 
that  these  desfruetii*e  lesimis  may  take  place  with  greal  suddenness,  so  that  tlie 
knee-joint  may  be  totally  disintegrated  in  a  surprisingly  short  time.  In  the 
later  stages  sponfaneous  fraetttres  of  the  tibia  and  femur  are  not  uncommon. 
As  already  stated,  grou]j  one  of  tabetic  juints,  characterized  hv  chronic  syiuwitis 
and  relaxation  of  the  ligaments,  may  run  a  very  protracted  course  without 
seriously  crippling  the  individual,  nor  in  any  way  endangering  his  life.  Such 
is,  however,  not  the  ease  with  the  destructive  lesions  just  descriWih  These 
patients  tin  nrit,  as  a  rule,  huig  survive,  though  successful  am[)utations  of  the 
thigh  have  Imicu  rep<*rted. 

POPLITEAL    ANEURISM 

A  SWELLING  TN  THE  CnURBE,  OB  OVERLYING  A  LARGE  ARTERY,  SnOULD 
ALWAYS  BE  REGARDED  AS  A  POSSIBLE  ANEURISM,  AND  SHOULD  NOT  BE  INCISED 
UNTIL  THE  SIGNS  OF  ANEURISM    HAVE   BEEN   BOriiHT   FOR  WITH    CARE, 

In  no  part  of  the  body  does  this  ancient  rule  of  surgery  apply  with  greater 
force*  than  in  the  jinplitetd  space. 

Anatomical  Eemarks  { Adapted  from  Gray's  Anatotny), — ^The  popliteal  space 
occupies  the  lower  third  td"  the  thigh  and  the  upper  fifth  of  the  leg.  It  extends 
from  the  a{>erture  in  the  ad<lvietnr  ituignus  to  the  lower  border  of  the  p>pliteua 
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muscle.  The  space  has  the  form  of  a  lozenge.  It  is  widest  at  the  back  part  of 
the  knee-joint  and  deepest  above  the  articular  end  of  the  femur.  It  is  bounded 
externally,  above,  by  the  biceps,  and  below  by  the  plantaris  and  external  head 
of  the  gastrocnemius.  Internally,  above  the  joint,  by  the  inner  ham-string 
muscles,  the  semimembranosus  and  semitendinosus,  gracilis,  and  sartorius. 
Below  the  joint  by  the  inner  head  of  the  gastrocnemius.  The  floor  of  the  space 
is  formed  by  the  lower  part  of  the  posterior  surface  of  the  femur,  the  posterior 
ligament  of  the  kmn^-joint,  and  the  upper  end  of  the  tibia,  and  by  the  fascia 
covering  the  popliteus  muscle.  "  The  entire  space  is  covered  in  l)y  the  fascia 
lata.  The  space  contains  the  popliteal  vessels  and  their  branches,  the  termina- 
tion of  the  external  saphenous  vein,  the  internal  and  external  popliteal  nerves 
and  their  branches,  the  small  sciatic  nerve,  the  articular  branch  from  the  ob- 
turator nerve,  a  few  small  lymphatic  glands,  and  a  considerable  quantity  of 
loose  adipose  tissue."  This  tissue  continues  to  contain  fat  even  in  states  of 
marked  emaciaticm. 

Thk  Popliteal  Artkky. — The  continuation  of  the  suj^erficial  femoral 
commences  at  the  terminaticm  of  the  latter,  at  the  opening  in  the  adductor 
magnus,  and  passes  obliquely  downward  and  outward  to  the  lower  border  of 
the  ix)pliteus  muscle,  where  it  divides  into  the  anterior  and  posterior  tibial 
arteries. 

Relations  op^  the  Structures  Contained  in  the  Popliteal  Space. — 
The  internal  popliteal  nerve  descends  in  the  middle  of  the  space  and  is  quite 
superficial,  crossing  the  artery  from  without  inward  in  its  downward  course. 
The  external  popliteal  nerve  lies  close  to  the  tend(m  of  the  biceps  muscle  on  the 
outer  wall  of  the  space.  Somewhat  more  deeply  and  in  the  bottom  of  the  space 
there  lie  the  y)opliteal  artery  and  vein;  the  vein  lies  superficial  and  a  little  ex- 
ternal to  the  artery,  to  which  it  is  firmly  attached  by  dense  fibrous  tissue.  In  a 
certain  proportion  of  cases  the  vein  may  lie  to  the  inner  side,  or  there  may  be  two 
veins,  one  on  either  side  of  the  artery,  and  such  veins  may  here  be  connected  by 
short  transverse  branches.  Of  the  three  structures,  nerve,  vein,  and  artery,  the 
last  is  the  most  dwply  placed.  It  lies  from  above  downward  in  close  contact  with 
the  femur,  the  iK)sterior  ligament  of  the  knee-joint,  and  the  poj)liteus  muscle. 
The  artery  is  coven'd  sujK*rticially  by  th<»  seminieinbranosus  musde,  in  the 
middk*  of  its  course  by  a  quantity  of  fat,  and  below  is  overlapped  by  the  gas- 
trm*ii(»inius,  plantaris,  and  sok'us  muscles,  the  popliteal  vein  and  the  internal 
])opliteal  nerve.  The  vein,  as  stated,  lies  superficial  to  the  artery  and  in  the 
upix»r  part  of  tlu*  space  to  the  outer  side.  In  the  lower  part  of  the  spact^  it 
crosses  the  artery  and  comes  to  li(»  \\\you  the  inner  side.  The  |X)pliteal  nerve  is, 
as  stated,  more  suj)erficial  and  external;  l)elow  the  joint  it  crosses  the  vessel  and 
conies  to  lie  ui)on  its  inner  side.  Laterally  the  artery  is  bounded  by  the  musc»les 
which  are  situated  on  either  side  of  the  ])opliteal  space. 

The  popliteal  artery  may  l)e  tied  in  any  part  of  its  course,  though  its  ligation 
is  easier  in  the  upper  and  lower  parts  than  in  the  middle,  where  it  is  more  deeply 
placed. 
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Occuircnce,  Etiolog^y,  and  Course. — While;  traiuiiatic  aTiimrisni  of  flie  popHtoal 
is  rare^  tbe  spyntancmis  variety  in  quite  frequent,  aneuriains  of  this  vessel  eou- 
stitiitinjs^  abont  one  third  of  all  the  aneurisirig  of  the  peripheral  vessels.  Thus 
in  Crisp's  statisties  of  551  aneurisms,  137  were  of  the  popliteal  artery.  Any 
p>rtion  of  the  vessel  inay  k*  the  seat  of  aneurism,  thnngli  the  npj)er  and  lower 
parts  are  more  often  aflTeete*!  than  the  middle.  The  anenrisnial  sao  may  develop 
ii|K>n  any  aspect  of  the 
trunk,  anterif^rj  posteri<»r, 
or  lateral.  The  anenrisiii  is 
most  eoinnionly  of  the  sac- 
ciliated  variety. 

Various  causes  have  brxm 
assigned  for  the  frequent 
oceurreneo  of  aneurism  in 
this  situation.  Among 
others  it  has  Ik^cu  suiqiosed 
that  the  motions  of  flexion 
anri  extension  of  tlie  knee- 
joint  may  compress  or 
stretch  the  vessel.  Certain 
it  is  that  aneurisms  in  this 
situation  are  more  frequent 
among  those  who  do  hard 
physical  labor.  Here,  as 
elsewhere,  atlieroma  of  the 
artery  and  endarteritis  due 
to  any  cause,  and  notahly 
to  syphilis,  are  present  in  a 
large  proportion  of  the  cases. 
Alcoholism,  gout,  and  rheu* 
mat  ism  are  belie%'ed  to  he 
predisposing  causes,  their 
influence  in  the  production 
of  endarteritis  being  gener- 
ally recognized. 

The  course  of  aneurism  of  the  popliteal  is  toward  steady  growth  with  final 
rupture,  either  snbcutaueously  or  through  the  skin,  with  the  production  of 
gangrene  of  the  extremity,  or  of  fatal  hemorrhage.  If  the  aneurism  grows  for- 
ward it  uuiy  erode  the  ermdyles  of  the  femur  and  rupture  into  the  knee-joint* 

Varicose  aneurism  and  anenrisnial  varix  are  extremely  rare  in  the  popliteal 
space. 

Symptoma. — The  syuiptouis  of  po^diteal  aneurism  at  the  beginning  of  the 
disease  are  usually  not  marked.  The  patient  comjdaius  of  moderate  pain, 
usually  believed  to  be  rheumatic^  referred  to  the  knee-jointj  with  slight  lameness 


Fig.    215»^ — ^Popliteal    Axt:uni**M, 
(Ser\*ice  of   Dr.   F.  W,  Murray,   New  York  Hospital.) 
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and  limitation  of  flexion  and  extension  at  the  knee.  As  the  sac  increases  in 
size  there  is  added  pain  of  a  more  severe  character,  radiating  downward  into  the 
leg  and  foot,  in  addition  to  which  there  may  be  paresthesise  referred  to  tlie  same 
regions.  The  nerve  disturbances  are  due  to  pressure  upon  the  nerve  trunks  of 
the  popliteal  space.  When  the  tumor  has  reached  a  certain  size,  pressure  upon 
the  vein  will  cause  congestion  and  edema  of  the  extremity,  and  still  greater 
pressure  may  produce  thrombosis  and  obliteration  of  the  popliteal  vein,  some- 
times followed  by  gangrene  of  the  extremity. 

The  size  of  the  aneurism  before  it  produces  marked  symptoms  varies  some- 
what. In  the  end  stages  it  may  occupy  the  entire  popliteal  space,  but  when 
first  seen  by  the  surgeon  it  may  be  only  the  size  of  a  goose  egg  or  of  a  small 
orange.  In  a  certain  proportion  of  cases,  portions  of  the  clot  contained  in  the 
sac  may  get  into  the  caliber  of  the  vessel  and  cause  solitary  or  multiple  emlxn 
lism  of  the  tibial  arteries  or  of  their  branches,  with  the  production  of  gangrene 
of  a  portion  or  the  whole  of  the  extremity. 

The  ordinary  signs  of  superficially  placed  aneurisms  are  present.  The 
tumor  is  smooth  and  rounded,  pulsation  may  be  visible.  The  consistence  of 
the  mass  is  elastic  or  fluctuating.  It  exhibits  expansile  pulsation.  Pressure 
upon  the  femoral  in  the  groin  causes  cessation  of  the  pulsation,  and  in  some 
cases  diminution  in  the  size  of  the  tumor.  The  pulsation  of  the  arteries  at 
the  ankle,  dorsalis  pedis,  or  posterior  tibial,  is  delayed,  and  is  less  marked  than 
upon  the  sound  side.  This  delay  and  enfeeblement  of  the  pulse  may  be  demon- 
strated by  means  of  sphygmographic  tracings.  The  tumor  may  be  made  to 
increase  in  size  by  constricting  the  limb  below  the  aneurism.  Auscultation 
with  the  stethoscope  reveals  a  characteristic  whirring  or  blowing  mumiur  over 
the  tumor.  It  is  to  be  borne  in  mind  that  pulsation  and  murmur  may  be 
weak,  or  absent,  in  case  the  communication  between  the  artery  and  the  sac 
is  very  small,  or  if  the  sac  itself  is  more  or  less  completely  filled  with 
firm  clots.  The  occurrence  of  subcutaneous  rupture  will  be  followed  by  ex- 
tensive extravasation  of  blood  into  the  surrounding  tissues  up  and  down  the 
limb,  with  pain,  great  swelling,  and  if,  as  is  commonly  the  case,  there  is 
pressure  upon  the  popliteal  vein,  causing  obliteration  of  its  lumen,  there 
will  be  sudden  marked  disturbances  of  circulation  in  the  foot  and  leg,  rapid 
swelling,  and  frequently  gangrene.  External  rupture  is  followed  by  a  single 
fatal  hemorrhage  or  by  repeated  hemorrhages  which  finally  end  the  patient's 
life. 

Differential  Diagnosis. — In  the  diflFerential  diagnosis  of  poj)liteal  aneurism 
we  have  to  consider  acute  inflammatory  processes  such  as  abscesses  in  the 
popliteal  space,  whether  from  suppuration  of  the  popliteal  lymph  nodes  or  fn>m 
some  other  cause.  Cystic  formations  in  this  space,  frequently  connected  with 
the  popliteal  bursa,  occasionally  Iijx)mata,  and,  lastly,  highly  vascular  sar- 
comata of  this  region.  By  carefully  attending  to  the  history  and  by  seeking 
for  the  characteristic  signs  of  aneurism,  we  are  usually  able  to  make  a  definite 
diagnosis.     In  the  history  of  those  cases  of  superficial  aneurism  which  have 
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l>eeii  iiit-ised  by  surgeons  in  the  pa.si,  upon  tlie  suppositioii  tliat  the  tumor  was 
of  some  other  character,  a  careful  examination  for  the  elimination  of  aneurism 
has  rarelj  been  inaJe.  While  cysts  and  lipomata  of  the  popliteal  space  may 
give  rise  to  pulsation^  it  is  not  of  an  expansile  eharaeter.  Transmitted  pul- 
sation can  nsuidly  l»e  differentiated  from  the  pulsati^m  of  aneurism  by  grasp- 
ing the  tumor  mass  deeply  upon  either  aide,  when  it  will  he  discovered  that 
the  eharaeters  of  true  expansile  pulsation  are  absent.  If  the  tumor  can  he 
lifted  a  little  awny  from  the  artery  tlie  ]iulsation  ceases.  In  all  the  conditions 
which  may  l>e  mistaken  for  aneurism,  the  jndsation  of  the  vessels  at  the  ankle 
will  ho  found  alike  upon  the  two  sides,  nor  do  these  tumors  <iimiuish  in  size 
when  the  femora]  is  compressed.  The  pulsating  sarcomata  are  usmdly  firmer 
than  an  aneurism  and  do  not  ^ive  the  siisms  of  elastic  fluctnation  characteristic 
of  the  presence  of  fluid.  Moreover,  they  do  not  to  the  same  extent  diminish 
in  size  when  the  eirctilation  ahove  is  cut  off  through  the  main  vessel  of  the 
limh.  The  X-rnys,  iu  eases  of  douht,  may  aiil  in  the  tlia^sriiosis,  since  the  sar- 
comata of  this  region  will  usually  have  arisen  from  the  fenuir  or  tihia,  and 
will  show  in  an  X-ray  picture  loss  of  suhstancc  iu  the  1><me,  the  formation  of 
iKiny  plates,  and  other  changes  which  do  not  occur  in  aneurism,  iloreover,  in 
some  of  these  cases  it  may  lie  possible  uj>on  palpation  to  detect  the  irregularities 
in  the  contour  of  the  condyles  of  the  femur. 

THE    DISEASES  OF   THE   BURSjE    IN   THE   VICINITY   OF    THE   KNEE 

Tbe  bursiM,  iH^^>ustant  and  incnnstaut,  in  the  vicinity  of  the  knee-joint  are 
very  numernus.  The  situation  of  those  upon  the  anterifir  and  posterior  asjxH*ts 
of  the  knee  are  shown  in  Fiers.  21f>  and  211,  from  MerkeFs  *' Topographical 
Anatomy."  A  moderate  nuui1>er  only  of  these  Imrsa^  are  of  distinet  surgical 
interest.  Of  these  the  most  imjiortant  are  the  hursie  overlying  the  patella  in 
frontj  the  bursaie  overlying  and  beneath  the  ligamentum  patellae,  and  posteri- 
orly, the  popliteal  bursa.  The  inflammations  of  the  bursip  resemble  those  ob- 
served in  serous  membranes.  The  exudate  nuiy  be  serous  and  the  condition 
acute  or  chronic^  there  may  be  in  the  chronic  cases  a  proliferating  bursitis,  with 
the  formation  of  papillary  outgrowths  from  the  wall  of  the  bursa,  such  that  tbe 
cavity  of  the  bursa  may  be  more  or  less  completely  fillf'd  with  papillary  masses 
and  strings  of  filirous  tissue.  Acute  suppurative  iuflaHuuation  is  also  observed 
iu  these  bursa\,  as  the  result  of  infectol  wounds,  or  of  an  extension  of  a  sup- 
]Mira(ive  pmcess  to  tbe  bursa  from  surrounding  structures — furuncles,  sub- 
cutaneous abscesses  and  the  like. 

TuBEECiTLous  INFLAMMATION  of  the  bursa?  IS  also  observed.  In  addifuui  to 
the  bursa:*  observeil  in  tbe  ordinary  anatomical  sites,  cystic  tumor  formations 
are  occasionally  seen  in  other  situatiims,  usually  in  places  which  have  under- 
gone long-continued  mechanical  irritation.  These  are  believed  to  have  a  simi- 
lar origin  to  some  of  the  cases  of  ganglion  observed  near  the  wxist- joint- 
namely^  to  tbe  colloid  degeneration  of  connective  tissue  and  of  fat.    This  view 
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of  the  causation  of  these  cystic  growths  has  been  studied,  and  it  is  believed 
demonstrated,  by  the  researches  of  Ledderhose,^  Thorn,^  and  Franz.^ 

Tumors  of  the  Burs^  of  the  knee  have  been  observed  in  a  very  few  cases, 
and  chiefly  in  the  prepatellar  bursa.  Among  the  varieties  described  may  be 
mentioned  sarcoma,  myxoma,  and  endothelioma.  They  are  extremely  rare 
and  scarcely  require  further  mention. 


Jf  vaatua  medl., 


M.  mniomu 


B.  tuprapai. 

Tendo  m 
quadric. 


B.  praepat.  tube. 
B.  praep.  9ubf. 
B.  praep.  9%M. 


B.  infrap   prof, 
B.  infrap.  $ube. 


B   tube,  iuber. 
tib. 


B.  pai.  later 
B.  tig.  eoUat.  lib. 


B.  anserin. 


Fig.  216. — The  Burs^  of  the  Knee  upon  the  Anterior  and  Inner  Aspect  of  the  Limb. 

(After  Merkel.) 

Tuberculosis  of  the  Burs.e  may  originate  in  the  bursa  itself,  or  occur 
as  the  result  of  secondary  involvement  of  the  bursa  from  the  neighboring  soft 
parts,  or  the  bones  or  joints. 

The  Prepatellar  Bnrsae. — Three  bursse  are  described  as  occurring  with  more 
or  less  regularity  over  the  patella  and  beneath  the  skin.  They  are,  a  suhcw 
taneous  bursa,  subfascial  bursa,  and  a  subtendinous  bursa.  The  subcutaneous 
BURSA  lies  in  the  deeper  layers  of  the  subcutaneous  tissues.  The  situation  of 
this  bursa  is  not  entirely  regular.  It  may  be  centrally  placed,  or  overlie  either 
of  the  four  quadrants  of  the  patella.  In  size,  it  varies  from  3  to  4  cm.  in 
diameter.  The  bursa  is  present  in  eighty-eight  per  cent  of  adult  individuals 
(Bize,  quoted  by  Merkel).     It  is  not  present  in  children.     Pyogenic  infection 

*  Ledderhose,  Deutsche  Zeitsch.  fur  Chir.,  xxxvii.         ^  Thorn,  Archiv  /fir  Klin.  Chir.,  lii,  593. 
'  Franz,  Archiv  fiir  Klin.  Chir.,  Ixx,  953. 
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ui  tliis  Inirsa  i^  ofti-n  ntti*iidpd  liy  diffuse  Niippnratiim  of  flic  skin  iuid  siiln*tt- 
taut!yus  tissues  uii  tlu^  front  of  the  knee-joint. 

The  SuBFAs^cjAL  Bi:rsa  lies  in  the  loose  connective  tissue  between  the 
fascia  lata  and  tlie  k^ndinous  expansion  of  the  quadriceps.  In  sitnation  it 
reseiidiles  the  snlH-utaneous  l)nrsa;  in  si»:e  it  varies  from  an  inch  to  two  inches, 
or  tliereal>o\its,  in  dimncter.  It  h  constant  in  ninety-five  ]m^t  cent  of  adidts 
sold  uhsent  in  children.  It  may  connnnnicate  witli  either  or  Itotli  of  the  other 
iMn*sii"  in  tins  sitnatiou. 

Tlie  SrirpKNnixor  s  Burs  a  lies  l»etwcen  tlic  tendinous  expansion  of  the 
4nadnc<?pH  tind  tlie  periostcnni  of  the  patella.  It  is  nsnully  smaller  than  either 
of  those  jircviously  dcscril>e(L  It  is  present  in  eiglitv  per  ecnt  of  adults  and  is 
absent  in  children.  These  three  bursie  arc  developed  only  after  the  individual 
has  used  the  knee  actively  and  for  a  considerable  time.     They  are,  as  stated, 


B,  §»mim*mb, 
propr. 

Pt>ptU. 


%^A 


(la 


Wf. 


% 


m 


m 


\\\m 


-  Oatinxn,  let. 

-  B.  hieipito^ 

-  B*  ffatiracm,  lat, 

'  B,  popUi.  pa«l. 

-  B.  hicip.  inf. 
'  B.  popUi. 
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Fio.  217. — The  Biriw^  or  the  Kn^e  fpon  the  Postehior  Aspect  or  the  LrMB. 

(Aft#r  MerkeU) 


not  observed  in  ehildren.  Wc  have  already  described  in  a  jirevious  section  the 
aente  intlaniniations  of  tlie  prcpatelhir  bnrsa%  the  result  of  subcutaneous  vif>- 
lence  attended  by  a  sc^rons  or  bloody  exudate.  It  is  usually  impossible  before 
the  time  of  operation,  and  sometimes  not  even  then,  to  distingtiish  which  of 
these  bursa?  are  involved,  and  it  is  to  be  liorne  in  mind  that  they  niay  all  com- 
municate, and  that  when  inflamed  a  single  large  sac  may  be  produced,  auch 
that  the  separation  or  dissection  of  the  several  bursj^  Is  not  possible. 
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Acute  Pyocjexic  Infectiox  or  xriE  Prepatellar  Eurs.e. — Acute  suppn- 
nitive  inflammation  of  the  prepatellar  bursa*  may  result  from  infeetion  of  ojicii 
wounds  of  the  skin  over  the  patella,  or,  as  a  secondary  infection  by  continuity 
of  struct UR!,  from  furuncles,  abscesses,  or  phlegmonous  processes  of  the  skin 
and  soft  parts  of  tlie  front  of  the  knee-joint. 

The  signs  and  s^miptoms  of  acute  prepatellar  bursitis  are,  the  formation  at 
the  site  of  the  bursic  of  a  roinKled,  smooth,  tense,  ftuetuating,  tender,  painful 
swelling  covered  by  redch?ned  and  edemato!is  skin.     Tlie  confttitutional  signs 

and  symptoms  of  sepsis  are  more  or  less 
marked.  The  character  of  the  exudate 
is  easily  determined  by  the  use  of  an  as- 
pirating needle.  In  not  a  few  instances 
the  su))purating  process  invades  the  »ur- 
rounding  soft  parts  fif  tlie  limb,  and  may 
present  itself  as  a  diffuse  cellulitis  or,  in 
streptococcus  infections,  as  a  phlegmo- 
nous necrotic  process.  As  a  rule,  the 
diagnosis  of  the  condition  presents  no 
difficulties  wdiatever.  Only  a  very  in- 
experienced  examiner  could  mistake  any 
of  the  varieties  for  an  affection  of  the 
fence- joint  itself,  I  have  occasionally 
seen  this  error  raade»  however,  by  young 
members  of  the  house  staff  in  hospi- 
tals. The  swelling  is  evidently  a  su- 
perficial one.  The  patella  is  not  ele- 
vated, nor  are  the  signs  of  effusion  into 
the  knee-jointj  floating  patellE,  etc.,  to 
be  observed.  It  is  to  be  home  in  niind, 
hi>wever,  that  synovitis  of  the  knee  and 
prepatellar  bursitis  may  coexist.  The 
treatment  of  these  conditions  is  that  of 
suppurative  inflammations  w^herever  situ- 
ated. 
Chbonic  Serous  Prepatellar  J^v^sitis {Hoiisemaid's  Knee), — A  chronic 
serous  inflammation  of  one  or  other  or  all  of  the  prepatellar  bursa^  is  most  often 
ol)served  among  those  whose  occupations  necessitate  prolonged  labor  in  a 
kneeling  position:  housemaids,  carpet  layers,  scrub  women,  antl  the  like.  In  the 
various  mardpulations  necessary  in  these  occupations  the  individual  must  bend 
far  forward ;  and  thus  the  front  of  the  patella  is  repeatedly  brought  into  con- 
tact with  the  floor.  The  chronic  irritation  of  the  bursa  leads  to  a  serous  effu- 
sion. A  single  acute  attack  of  bursitis,  thus  produced,  usually  reco\Trs  spon- 
taneously; but  if  the  traumatisms  are  repeated  indefinitely,  the  disease  becomes 
chronic?.    The  character  of  th?  exudate  is  som^tim^s  clear  synovial  fluid ;  some* 


Fio.  218. — Fid  ROMA  or  the  Front  of  thu 
Leo  or  Ten  Years'  Duration  Remem- 
BLIN'O  a  Chkonic  BuRfttTis.  (Collection 
of  Dr.  Charles  MrBuroey,  Roosevelt 
HospitAl.) 
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times  it  contains  an  admixture  of  l>lood,  or  of  yellowish  or  hrownisli  Ivloocl 
pigment.  If  the  disease  is  iintrcated,  the  wall  of  the  bursa  becomes  nntahlv 
thickened,  and  the  sac  may  reach  a  considerable  size,  in  some  cases  being  aa 
large  as  an  egg  or  as  a  small  orange.  Tliere  is  usually  a  liistory  of  reiieated 
attacks  of  acute  inflammation,  during  which  the  rounded,  Huctuating  mass 
Increases  in  size  atul  lM:H-i»meH  nu>re  tense  aud  jmiufuL  Pbe  seat  of  the  tumor, 
ii*  contignration,  and  the  physical  signs  as  described,  usually  enalde  the  surgeon 

t'j  make  a  prohalde  iliagnosis  at  >i^!it. 

In  some  of  the  cases  a  proliferating  inflammation  of  the  lining  wall  of  the 

*ic  occurs,   with  the   formation   of  diffuse   nmlular  or   papillary    thickenings 

md  of  fibrous  cords,  stret(diing  from  one  wall  of  the  sac  to  the  other.     In  fids 

Wft  tumor  of  considerable  size  and  almost  solid  eon^stenec  may  he  produced. 

In  these  cases,  instead  of  elastic  fluctuation  the  tumor  may  feel  quite  bard,  as 

lliougli  it  were  solid. 

The  amount  of  disromfort  varies  a  good  deal  in  diifrreut  cases.     In  uuuiy 

it  is  trifling,  and  the  patient  may  eouie  to  the  surgeon  for  advice  only  when, 

*'  the  result  of  an  injury  the  bursa  l)e- 


^mm  infeete<I  with  all  the  signs  and 
^Tniptoms    of    an     acute    suppurative 

The  treatment  of  nil  these  forms  is, 
**i  my  experience,  excision^  rather  than 
^^iriVion  of  the  sac,  nor  have  1  a  liigh 
*^pinion  of  attempts  to  obliterate  the 
^^arily  by  injections  of  caustics  or  other 
^iTi rating  fluids. 

TrBEBCULOSIS  OF  THE  PrEPATET.- 

X^R  BrRs.F„ — Tnl>ercuIosis  of  the  pre- 
;t)atellar  bursa^  is  not  very  rare.  The 
btifBE  may  become  aflTeete^l   primarily » 

or  secondarily,  from  disease  of  the  uu- 

cJerlying  patella.     In  the  cases  I  have 

seen,   a  considerable   tumor   mass  wiis 

formed,  and  these  patients  have  rarely 

come  under  obsen^ation  until  the  dis- 
ease had  existed  for  months  or  veHrs, 

and    had    formed    typical    tuhercuh>u^ 

einuseii,  discharging  more  or  less  thin, 

purulent  flu  id,  or  cheesy  material.     In 

these  cases  the  cavity  of  the  bursa  is  apt 

to  l»ecome  more  or  less  completely  filled  with  tuberculous  granulation  tissue,  or 
fibrous  cords  and  masses  containing  traheeuhv  and  cavities  filled  with  tnU'r- 
culous  granulation  tissue  or  cheesy  materia!.  The  di&ease  is  usually  attended 
by  more  or  less  marked  pain  and  discomfort  upon  using  the  limb ;  there  is  usu- 
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ally  tenderness  on  pressure.  If  sinuses  form,  a  mixed  infection  with  pyogenic 
microbes  may  complicate  the  condition  and  change  the  picture  to  one  of  an  acute 
suppurative  process.  Usually  the  diagnosis  of  tuberculosis  will  not  be  made  un- 
til such  time  as  tlie  bursa  is  o{)erated  upon ;  though  tuberculous  lesions  in  other 
parts  of  the  body  may  be  suggestive.  In  those  cases  first  seen  after  sinuses  have 
formed,  the  apj)earances  are  characteristic  of  tuberculosis,  and  the  character  of 
the  discharge  and  of  the  sinuses  is  more  or  less  typical. 

The  Snbentaneons  Bursa  Over  the  Tuberosity  of  the  Tibia ^This  bursa  lies 

over  the  tuberosity  of  the  tibia,  and  usually  extends  upward  a  certain  distance 
in  front  of  the  ligamentum  patella'.  It  is  much  more  rarely  the  seat  of  inflam- 
mation than  the  prepatellar  bursa,  but  is  subject  to  the  same  conditions  and 
its  inflammation  or  infection  is  followed  by  signs  similar  to  those  just 
described. 

The  Infrapatellar  Bursse. — Three  bursa;  may  occur  in  relation  with  the  liga- 
mentum patella?.  (1)  A  superficial  or  subcutaneous  bursa.  (2)  A  bursa  may 
also  occur  in  this  region  beneath  the  aponeurosis.  This  may  communicate 
with  one  or  other  of  the  prepatellar  bursa*,  so  that  simultaneous  inflammation 
of  the  two  bursa*  may  occur  with  the  formation  of  a  double  sac  and  a  double 
swelling. 

(*J)  Beneath  the  patellar  tendon  and  superficial  to  the  tibia,  in  close  relation 
to  the  capsule  of  the  knee-joint,  a  bursa  occurs,  which,  however,  does  not  com- 
municate with  the  joint  cavity  except  in  very  rare  cases.  Only  the  last  men- 
t'loned  of  these  three  is  of  distinct  surgical  interest.  It  is  the  seat  of  the  same 
inflammatory  processes  which  occur  in  other  bursa?,  and  also  not  very  rarely 
of  the  condition  known  as  exostosis  bursata  in  which  there  is  a  growth 
from  the  anterior  surface  of  the  tibia,  forward  into  the  cavity  of  the  bursa 
of  masses  of  cartilage,  sometimes  covering  a  bony  nucleus.  These  masses  may 
break  off  and  exist  as  free  bodies  in  the  bursal  sac.  As  the  result  of  the 
mechanical  irritation  produced  by  the  pressure  of  the  ligamentum  patellie 
such  a  sac  may  become  inflamed  and  the  seat  of  a  serous  synovitis.  In  these 
cases  a  fluctuating  tumor  lies  beneath  the  ligamentum  patellse  and  usually 
projects  on  either  side.  Considerable  functional  disturbance  of  the  knee-joint 
may  result,  the  motion  of  flexion  may  become  painful,  and  the  larger  the  bursa 
grows  the  more  will  the  motions  of  the  knee-joint  be  interfered  with.  If  a 
considerable  quantity  of  fluid  accumulates  in  the  bursa,  it  will  form  two  dis- 
tinct rounded,  fluctuating  projections,  one  on  either  side  of  the  ligamentum 
patella*,  and  pressure  upon  one  of  the  sacs  will  make  the  other  larger  and  more 
tense.  The  diagnosis  of  this  form  of  bursitis,  when  accompanied  by  the  growth 
of  bony  nodules  covered  by  cartilage,  is  sometimes  aided  by  the  use  of  the 
X-rays. 

The  Popliteal  Bursa. — The  most  important  bursa  upon  the  posterior  aspect 
of  the  knee  is  the  popliteal  bursa,  which  lies  beneath  the  tendon  of  the  pop- 
liteus  muscle.  It  is  constantly  present  and  quite  regularly  communicates  with 
the  knee-joint.     Such  a  communication  is  present  at  birth  in  about  half  the 
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W     eues.     In  one  seventh  of  the  cases  in  adults^  the  bursa  communicates  also  with 

■  the  tibiofibular  joint  (Fick).    In  some  of  the  cases  the  bursa  more  or  less  com- 

■  pletelj  surrounds  the  tendon  of  the  popliteus  muscle.    Inflammations  of  the  pop- 

■  liteal  bursa  may  give  rise  to  cystic  tumors  in  the  popliteal  space  of  considerable 

■  aize,  such  that  when  viewing  the  limb  in  the  extended  position  the  bursa  may 

■  form  a  visible  tumor  in  the  popliteal  space.    Palpation  of  the  bursa  is,  howev^er, 
J    more  readily  made  when  the  knee  is  partly  flexed.     The  symptoms  produced 

Ity  the  chronic  serous  inflammations  of  the  popliteal  bursa  are  chiefly  mechan- 
ic-sil.  The  individual  feels  a  certain  degree  of  discomfort  when  walking  for 
long  distances,  and  certain  motions  involving  flexion  of  the  knee-joint  are  made 
vfcrith  more  or  less  difficulty.  Subjectively,  there  is  a  sensation  of  ])ressure  and 
of  tension  which  may,  after  prolonged  muscular  effort,  increase  to  actual  i)ain. 
-A.«  the  tumor  increases  in  size,  flexion  of  the  knee-joint  becomes  more  and  more 
ixiterfered  with,  and  these  individuals  may  find  themselves  very  uncomfortable 
if  they  keep  the  knee  flexed  for  a  considerable  time.  The  diagnosis  is  to  be 
*>^4ide  from  the  history  of  the  alK)ve-described  symptoms  and  from  the  presence 
^^f  a  rounded,  sharply  circumscribed  tense  and  elastic  tumor  in  the  popliteal 
^piace.  The  mass  is  evidently  deeply  seated  and  immovable.  It  may  be  slightly 
'^^^nder  on  pressure.  In  certain  cases  associated  with  chronic  serous  synovitis 
^^f  the  knee  this  bursa  may  also  be  enlarged,  and  in  some  of  these  it  is  possible 
"^o  get  a  sense  of  fluctuation  between  the  knee-joint  and  the  bursa.  That  is  to 
^«y,  when  the  fluid  in  the  knee-joint  is  compressed,  the  tension  of  the  bursa 
^^  increased  and  \dce  versa. 

The  differential  diagnosis  of  this  form  of  bursitis  is  not  always  entirely 
simple.  Aside  from  popliteal  aneurism  already  described,  it  is  necessary  to 
^3tclude  true  tumors  of  the  popliteal  space — lipoma,  myxoma,  and  soft  sar- 
^>«ma.  A  tuberculous  abscess  in  this  region  may  also  give  rise  to  similar  physi- 
^^al  signs.  In  some  cases  the  use  of  the  aspirating  needle  will  clear  up  the 
<liagnosis.  The  physical  signs  of  a  lipoma  in  the  popliteal  space  may  be  prac- 
tically identical  with  those  of  a  bursa.  The  sarcomata  are  likely  to  l)e  mis- 
"^aken  for  this  form  of  bursitis  only  in  their  early  stages.  They  do  not  long 
^*emain  sharply  circumscribed,  and  their  growth  is  usually  fairly  ra])id.  If 
^nch  sarcomata  have  originated  in  the  femur  or  the  til)ia,  the  X-rays  may 
^fcometinies  aid  in  the  diagnosis.  In  a  good  many  instances  the  actual  condition 
"^rill  not  be  determined  until  an  incision  is  made  over  the  tumor  for  the  purj)ose 
^Df  removing  it.  It  is  to  be  borne  in  mind  in  regard  to  tlie  treatment  of  these 
"fcnrwB  that  since  they  often  communicate  with  the  knee-joint,  irritating  injec- 
^ons  are  not  to  be  used. 

Of  the  other  bursa?  on  the  posterior  aspect  of  the  knee,  it  may  be  said  that 
inflammations  of  the  bursa  beneath  the  semimembranosus  form  rounded  or 
^Dvoid  tumors  situated  rather  to  the  inner  side  of  the  f)opliteal  space.  From 
^heir  position  they  may  sometimes  be  differentiated  from  popliteal  bursae,  since 
the  latter  usually  occupy  the  outer  half  of  the  space. 
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SXTPPURATIVE   PROCESSES   OF   THE   POPLITEAL   SPACE 

Acute  abscess  formation  in  the  popliteal  space  is  not  exceedingly  frequent 
Such  abscesses  may  arise  from  infection  of  the  lymph  nodes  of  the  space  from 
infected  lesions  of  the  foot  and  leg.  As  compared  with  suppurative  inflamma- 
tion of  the  lymph  nodes  of  the  groin,  such  abscesses  are  quite  rare.  Perfor- 
ation of  a  bone  abscess,  in  one  or  other  of  the  condyles  of  the  femur,  may  also 
cause  suppuration  in  the  popliteal  space.  In  other  cases  an  abscess  may  occur 
as  the  direct  result  of  an  infected  wound  of  the  ham.  The  signs  and  symptoms 
of  popliteal  abscesses  are  the  usual  ones  of  acute  suppurative  processes  else- 
where— i.  e.,  constitutional  symptoms  of  sepsis  more  or  less  marked.  Locally, 
the  patient  suffers  intense  pain  referred  to  the  posterior  aspect  of  the  knee, 
the  limb  is  held  in  a  position  of  moderate  flexion;  upon  inspection  there  is 
localized  swelling  and  upon  palpation  extreme  tenderness.  The  skin  may  be 
reddened  or  not,  according  to  whether  the  abscess  has  or  has  not  approached 
the  surface.  The  physical  signs  will,  of  course,  vary  somewhat  in  different 
cases.  If  the  abscess  arises  in  a  lymph  node,  a  circumscribed  tender  mass  may 
be  felt  on  deep  palpation.  If,  on  the  other  hand,  the  process  is  diffuse,  the 
entire  space  may  be  occupied  by  a  hard  and  brawny  infiltration  producing  abso- 
lute fixation  of  the  knee-joint,  any  motion  causing  extreme  pain.  Here,  again, 
it  is  to  be  borne  in  mind  that  what  appears  to  be  a  diffuse  phlegmonous  inflam- 
mation may  be  an  aneurism,  which  has  ruptured  or  is  about  to  rupture,  and 
due  caution  should  be  used  to  exclude  an  aneurism  before  an  incision  is  made. 

Chronic  suppuration  in  the  popliteal  space  is  observed  as  the  result  of  chronic 
osteomyelitis  of  the  upper  end  of  the  tibia  or  the  lower  end  of  the  femur, 
whether  of  a  pyogenic  or  tuberculous  character.  Tuberculosis  of  the  knee- 
joint  also  may  give  rise  to  a  cold  abscess  in  this  region.  The  diagnosis  of  these 
conditions  must  be  made  from  the  history  and  from  the  local  signs  and  symp- 
toms of  such  processes  wherever  situated. 
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TUMORS   AND  DRFORMITrES   OF   THE   KNEE 


TUMORS    OF    THE    KWEE 

TitK  tumors  of  the  soft  parts  m  tlio  vii^iiiity  nf  tlif?  knee-joint  possess  no 
iinlividiiul  jiet'iiliaritifri  (lejiiaiitrm^  atU'iirion.  Tliere  ovi-uv  here,  rj^  in  otlie^r 
sitiiutioni^j  a  variety  of  nmv  growtlis,  Imtli  of  the  eoBnK-tive-titisiie  irronp  itiitl 
of  fhose  originating  in  the  epithelial  strurtures  of  the  skin.  Among  the  foruitT 
may  lie  nientitmed  liptima,  fihrom«,  myxuniiii  ami  pareunia.  Their  eha rasters 
are  an  elstnvhere  tlei^erihed.  A  rather  rare  tumor  of  the  i»n]jliteitl  spaee  is 
shown  in  Voh  I,  page  2S;^,  a  liixuna.  The  hnrsii*  in  the  vieinity  of  the  kiiee-j«>int 
are  rare  sites  of  tiunor  ff»nnation,  m  meiitionetl  in  ( 'ha]iter  XXI 11.  The  tumors 
originating  in  the  liones  in  the  vieinity  of  the  knee  possess  a  greater  interest. 
Tho^e  growing  from  the  h>wer  eml  of  the  femur  have  been  deseriljed  in  a  jire- 
eetling  seetiou.  A  few  of  them  may  again  be  enumerated  liere.  Among  the 
benign  tumors  exostoses  and  eombiuations  of  bone  with  eartilage  are  not  very 
rare.  They  take  their  origin,  as  a  rule,  from  the  line  itf  tlie  epiphyseal  ear- 
tilagp.  These  cartilaginons  aud  bony  tumors  are  not  very  rarely  observed  in 
children  the  subjeets  of  raehitis,  ancl  may  he  said  to  \k\  to  some  extent,  hennJi- 
tary,  since  several  examples  are  often  observed  in  the  same  family,  Jlere,  as 
elsewhere,  the  tumor  may  be  covered  by  a  bnrsa  the  result  of  mechanical  irri- 
tation, constituting  the  condition  already  mentioned  of  exostosis  bursafa.  The 
purely  cartilaginous  tumors  nuiy  also  grow  from  the  upper  end  of  the  tibia 
aud  the  lower  end  of  the  femur.  They  are  often  nuiltiple  tumors,  an<l  may 
exist  ill  many  parts  of  the  body  in  the  same  iudividuab  The  malignant  fi>rms 
of  <'hondr*ima  an*  oceasioually  observed  in  this  region. 

Malignant  Tumors  of  the  Knee.— We  have  already  described  the  malignant 
tumors  originating  in  the  lower  end  of  the  femur.  The  same  new  grow^ths 
orrur  in  the  upper  end  of  tlie  tibia,  and  here  they  possess  the  same  ]>athologieal 
characters  and  the  same  teucleneies  to  return  and  to  destroy  life,  whether  they 
originate  in  the  one  bone  or  in  the  other.  Of  tbe  sarcomata  arising  iu  the 
tibia,  however,  it  may  be  said  that  the  prognosis  following  amputation  of 
the  limb  through  the  inidille  f>f  the  thigh  is  l>etter  than  after  amputations  done 
for  sarcoma  of  the  feuinr.  The  periosteal  sarcomata  are,  as  a  rule,  more 
malignant  than  those  arising  in  the  medulla  of  the  bones.  Xext  to  the  fenmr 
the  tibia  is  more  oftt-n  t!ie  seat  of  sarermia  than  any  of  the  other  long  I>ones,  and 
the  new  growtli  most  often  biggins  near  the  upper  end  of  the  bone.     The  central 
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sarcomata  are  more  common  than  the  periosteal  forms.  A  large  proportion  of 
these  tumors  are  of  the  giant-celled  tyj)e.  Here,  as  elsewhere,  in  a  certain 
proportion  of  cases  the  appearance  of  the  new  growth  follows  immediately  or 
remotely  upon  an  injury  to  the  bone.  The  disease  may  occur  at  any  period  of 
life,  though  the  majority  of  cases  occur  before  the  thirtieth  year.  Although  the 
prognosis  following  early  amputation  through  the  middle  of  the  thigh  is  better 
than  for  similar  disease  in  the  femur,  it  cannot  be  said  to  be  more  than  relatively 
favorable.  Thus,  of  six  cases  reported  by  Coley  and  treated  by  amputation  of 
the  thigh,  all  but  one  died  of  early  recurrences  or  of  metastases.  C-oley  reports 
several  cases  of  cure  following  operation  and  the  subsequent  use  of  the  mixed 
toxins  of  ery8i])clas  and  the  Bacillus  prodigoaus.  Auiong  the  cases  of  sarcoma 
reported  by  McCosh,  Annals  of  Surgery,  August,  1904,  there  were  four  cases 
of  sarcoma  of  the  leg  originating  in  the  bones.  AH  >vere  treated  by  amputation 
through  the  thigh.  Of  these  one,  a  spindle-celled  sarcoma,  remained  well 
for  thirteen  years.  A  second,  giant  and  spindle-celled,  remained  five  and  one 
third  years  well.  A  third,  spindle-celled,  die<l  six  months  after  the  operation, 
and  the  fate  of  the  fourth,  a  giant-celled  sarcoma,  was  unknown.  I  have  had 
one  case  done  five  years  ago,  w^hom  I  believe  is  well,  though  I  have  lost  track  of 
him  for  the  past  year. 

Diagnosis. — The  early  diagnosis  of  sarcoma  of  the  tibia  is  not  easy.  When 
the  tumor  has  caused  a  great  enlargement  of  the  bone  with  bony  crackling, 
etc.,  the  diagnosis  is  entirely  simple,  but  in  the  early  stages  the  symptoms  are 
so  indefinite  that  a  very  early  diagnosis  can  scarcely  be  made  except  by  opera- 
tion. The  patients  complain  of  dull  rheumatic  pain,  and  later  the  upper  part 
of  the  leg  or  the  region  of  the  knee  becomes  locally  or  diffusely  swollen-  In 
those  cases  attended  by  irritation  of  the  knee-joint  and  a  serous  effusion  the 
diagnosis  of  tuberculosis  will  often  be  made.  In  some  instances  the  X-rays 
will  furnish  valuable  aid,  showing  bony  destruction,  or  an  increase  in  the 
size  of  the  bone  with  a  thinning  of  the  cortical  layers  and  loss  of  the  details 
of  the  cancellous  structure.  The  subsequent  history  of  these  cases  is  the  same 
dreary  story  which  obtains  of  sarcomata  in  other  regions.  It  is  to  be  bonie 
in  mind  that  even  after  o[)eration  we  may  not  be  absolutely  sure  of  a  diag- 
nosis. In  a  ii;iM)d  many  instanc(»s  of  tumor  formation,  more  commonly  origi- 
nating in  the  soft  parts  than  in  the  bone,  a  ])athological  diagnosis  will  be  that 
of  sim[)le  fibroma;  and  yet  these  individuals  will  subsecjuently  suffer  from 
metastases,  showing  the  characters  of  spindle-celled  sarcoma,  or  from  local 
recurrences  of  a  sarcomatous  character. 

Tumors  of  the  Knee-joint  Itself. — New  growths  originating  in  the  synovial 
membranes  of  joints  are  rare.  AVe  have  already  mentioned  the  occurrence  of 
cartilaginous  and  bony  bodies  free  in  the  cavity  of  the  knee-joint,  but  these 
are  scarcely  to  be  regarded  as  in  the  nat\ire  of  true  tumors.  A  very  few  cases 
of  fibroma  have  been  described  as  originating  in  the  synovial  membrane  of  the 
knee-joint.  It  goes  without  saying  that  cartilaginous  and  b(my  tumors  aris- 
ing in  the  articular  ends  of  the  femur  or  tibia  may  project  into  the  knee-joint, 
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and,  as  ekewhere  described,  may  be  broken  off  and  fonn  loose  intra-articular 
masses. 

A   peculiar   condition   of   hypertrophic    lipomatous    degeneration    of   the 
synovial  membrane  occurs  as  a  rare  lesion  and  is  known  as  lipoma  arhores- 
ttm.    The  entire  synovial  membrane  of  the  joint  is  changed  in  such  a  manner 
that  its  surface  is  covered  with  sessile  and  pedunculated  masses  of  fat,  present- 
ing a  branching  arrangement,  from  which  the  name  of  the  condition  is  de- 
rived.    The  condition  is  one  which  gives  a  clinical  picture  resembling  more 
or  less  the  type  of  arthritis  deformans  without  marked  bony  changes.     The 
Jfoint  is  diffusely  swollen,  and  upon  palpation  the  sensation  derived  is  that  the 
joint  is  filled  with  a  soft  material,  which  may  give  rise  to  soft  crepitation  upon 
palpation.     It  is  rare  that  the  diagnosis  can  be  made  positively  until  the  joint 
is  opened. 

A  very  few  cases  of  isolated  lipoma  of  the  synovial  membrane  of  the  knee- 
joint  have  been  described.  They  are  probably  to  be  regarded  as  a  prolapse 
of  the  fatty  tissues  of  the  knee,  which  may  have  a  traumatic  origin.  (See  also 
Internal  Derangements  of  the  Knee-joint.)  The  s^nnptoms  produced  by 
these  intra-articular  tumors  are  partly  those  of  a  chronic  arthritis,  or  of  a 
chronic  synovitis,  accompanied  by  the  presence  of  loose  bodies  in  the  joint. 

DEFORMITIES   OF   THE    KNEE 

We  have  already  spoken  in  many  places  of  certain  congenital  or  acquired 
deformities  of  the  knee,  the  latter  following  injuries  and  diseases  of  various 
characters.  We  shall  here  confine  ourselves  to  the  deformities  following  polio- 
myelitis anterior  in  children,  and  to  a  brief  description  of  bow-legs  and  knock- 
knee. 

Poliomyelitis  Anterior  {Infantile  Paralysis), — While  the  diagnosis  of  infan- 
tile paralysis  in  its  early  stages  belongs  rather  to  the  domain  of  general  medicine, 
a  brief  outline  of  the  characters  of  the  disease  may  not  be  out  of  place.     The 
condition  is  one  which  occurs  among  children,  usually  under  the  age  of  four 
years.     It  is  observed  in  epidemics  and  also  in  isolated  cases.     The  onset  is 
more  common  during  the  summer  months.     The  infectious  nature  of  the  con- 
dition, if  such  it  be,  has  not  as  yet  been  determined.     The  lesion  is  essentially 
a  degeneration  in  the  anterior  comua  of  the  central  gray  matter  of  the  cord 
and  the  lesion  is  of  quite  irregular  distribution,  though  in  most  instances  the 
motor  symptoms  are  confined  to  the  muscles  of  the  lower  extremity.     There 
follow  atrophy  and  degeneration  of  the  ganglion  cells  and  of  the  nerve  roots 
and  nerves,  supplying  groups  of  muscles.     The  affected  nniscles  become  ])ara- 
lyzed  and  undergo  more  or  less  complete  atrophy,  showing  also  the  electrical 
reaction  of  degeneration.     (See  Injuries  of  Nerves  in  this  volume.)     Tlie  dis- 
tribution of  the  palsies  is  quite  irregular.     Sometimes  entire  gro\ips  of  muscles 
Jire  involved,  sometimes  scattered  single  muscles  here  and  there.     In  seven* 
cases  the  nutrition  of  the  entire  limb  is  profoundly  affected,  so  that  the  growth 
85 
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of  the  bones  is  retarded.  There  is  also  in  many  instances  a  relaxation  of  the 
ligaments  of  the  johits.  Inasmuch  as  the  onset  of  the  disease  is  sudden  and 
is  attended  by  severe  constitutional  depression,  sometimes  by  delirium  and 
convulsions,  the  diagnosis  in  the  early  stages  may  not  be  correctly  made.  The 
disease  may  be  mistaken  for  epidemic  cerebro-spinal  meningitis,  for  typhoid 
fever,  or  for  some  other  acute  infectious  disease;  but  within  a  short  time  the 
general  sym])t()ms  abate,  and  the  paralysis  of  one  leg,  or  of  both  legs,  or  of 
groups  of  extensor  or  flexor  muscles  in  one  or  both  legs  or  thighs,  becomes 
manifest,  and  is  soon  followed  by  atrophy,  by  loss  of  tendon  reflexes,  and  by 
changes  in  the  electrical  reactions  of  the  muscles. 

If  untreated,  or  improperly  treated,  the  unopposed  contraction  of  certain 
groups  of  muscles  produces  deformities  of  the  joints  of  one  sort  or  another, 
depending  upon  what  muscles  are  involved.  In  the  knee-joint,  if  the  extensor 
muscles  of  the  thigh  are  paralyzed,  the  resulting  deformity  will  be  that  of 
subluxation  backward  of  the  tibia,  with  abduction  and  external  rotation.  If 
the  flexor  muscles  are  paralyzed,  there  will  be  produced  the  condition  of  genu 
recurvatum,  the  amount  of  hyperextension  of  the  leg  and  relaxation  of  the 
ligaments  varying  in  different  cases.  Generally  speaking,  the  diagnosis  is  en- 
tirely evident  upon  inquiring  into  the  history  and  upon  ordinary  methods  of 
examination,  ins})ection  and  palpation,  the  electrical  examination  of  the  mus- 
cles, the  contractures  and  the  evident  loss  of  power  in  the  limb.  (See  also 
Foot  and  Ankle.) 

Bow-legs  (Genu  Varum). — Certainly  in  the  largest  proportion  of  cases,  if  not 
in  all,  the  deformity  commonly  known  as  bow-legs  among  children  is  due  to 
rachitis.  The  softening  of  the  bone,  due  to  its  imperfect  nutrition,  causes  it 
to  bend,  partly  as  the  result  of  weight  bearing  and  partly  as  the  result  of  mus- 
cular contraction,  so  that  deformities  of  one  sort  or  another  occur  in  various 
parts  of  the  body.  In  the  lower  extremities  two  types  of  deformity  are  ob- 
served— namely,  an  outward  bowing  of  the  femur  and  of  the  tibia  with  the 
production  of  bow-legs,  or,  on  the  other  hand,  the  opposite  type  producing  the 
deformity  known  as  knock-knee  or  genu  valgum.  In  bow-legs  the  deformity 
may  be  confined  to  the  tibia  and  fibula  and  be  a  simple  outward  bowing,  or 
bowing  with  an  added  anterior  cur\'ature,  or  there  may  be  an  outward  and 
forward  curvature  of  the  femur  alone,  or  combined  with  a  similar  deformity 
in  the  bones  of  the  leg.  The  deformities  may  sometimes  be  observed  even 
l)efore  the  child  l)egins  to  walk,  and  is  usually  associated  with  the  other  easily 
recognized  signs  and  sym])toms  of  rachitis.  (See  Vol.  T.)  In  other  cases,  the 
deformity  is  not  noticeable  until  the  child  begins  to  walk,  and  if  untreated 
may  go  on  increasing  for  a  number  of  years,  producing  very  marked  deformi- 
ties and  disabilities.  The  children  stand  in  an  awkward  way  with  the  feet 
separated,  and  the  gait  in  walking  is  clumsy,  wobbling,  and  uncertain.  The 
coexistence  of  coxa  vara  with  rachitic  deformities  of  the  tibia  and  femur 
has  already  bcnm  mentioned,  but  it  usually  does  not  give  notable  syni])- 
tonis  of  its  own  until  the  child  has  become  adolescent.     The  character  of  the 
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(leff)rniitii's  <>f  tlie  Umv  may  bt^  jirciinik'ly  n  prrstaited  Ijy  means  uf  X-rav 
pirtiitvs. 

The  treatnu'iil  t»f  thcs*:  ruiKliliuns  is  partly  hy  mo^nn  nf  Mj>i)iinitus  and 
jiartiy  hy  (»,stt'utuuiie,s  upon  thr  curved  liuries,  as  may  stt'iii  to  l>e  iic'eessary  in 
tilt!  individual  rase.  The  diagnosis  is,  of  course,  readily  niadc  upon  inspect  ion. 
In  a  eertain  number  of  cases  there  may  be  a  bow-leg  deformity  in  one  ]ind» 
and  kunek  knee  in  tlie  other. 

Knock-knee  ((remt  Vahjum). — Knoek-knee  is,  aniou*^  white  children  of 
Ameriean  birth,  less  frequent  than  Imw-legs,  but  among  Italians  and  negroes  it  ia 
seen  with  great  frequency  in  the  liospitals  of  the  City  of  New  York.  Thv 
eondition  h  one  of  angular  defonuity  iit  tlie  knec-jnint,  frequently  associated 
with  more  or  less  marked  curvature  of  the  femur,  and  eliaracteri/ed  by  an 
undue  projcrtiou  <lownward  of  the  interiuil  condyle  of  the  femur.  When  pres- 
ent upon  both  siiles  the  child  shnuls  with  its  thighs  together  and  its  feet  wide 
apart,  prodm'ing  the  characteristic  appearance  called  by  the  0(>rmaus  X  Bein, 
While  in  children  the  condition  is  regularly  due  to  ra<'hiti>,  in  adults  it  may 
be  due  to  deformities  following  fructures,  or,  as  elsewhere  described,  to  chronic 
disturbances  of  tht^  knir-punts.  It  may  also  be  due  to  the  relaxation  of  the 
ligaments  observed  in  infantile  paralysis.  The  Oernian  writers,  n(»taldy  in 
Austria,  describe  a  form  of  knock-kuee  wdiich  occurs  in  youths  w^ho  are  put 
at  arduous  occupations  requiring  the  continued  maintenance  of  the  erect  posi- 
tion for  long  ]»eriods.  This  gnnip  of  cases  is  said  to  be  most  frequent  among 
bakers,  blacksmiths,  waiters,  and  others  who  have  to  stand  unu^h  upon  their 
feet.  Whether  in  these  cases  oliserved  in  adolescents  the  <leforuiity  has  any 
direct  relation  to  rachitis  is  not  defirutely  known.  The  jiathtdogy  of  the  con- 
dition has  given  rise  to  a  g<iod  deal  of  discussion,  but  from  a  practical  point  of 
view  I  think  it  is  of  very  little  luomcnt.  The  syiujitums  ]inKlueed  by  marked 
knock-knee  deformity  are,  that  the  patient  is  oVdiged  to  assume  an  awkward 
position  while  w^a Iking.  In  order  that  the  knees  may  not  interfere,  the  thigVis 
must  ]>e  alnliicted,  and  the  gait  is  a  iieculiar  and  unsiglitly  one,  Tlie  muscles 
of  the  lind)  are  often  im|)erfectly  deveh>ped,  and  such  individuals  tire  reatlily 
after  iiius<ndar  effort.  Prolont^ed  standing  is  not  only  fatiguing  but  sometimes 
painful.  The  diagnosis  of  the  comlition  is  to  be  mafle  upon  insj^eetion,  and 
re(|nires  no  further  (*onunent.  According  to  the  degree  of  deformity  and  tlie 
age  of  the  patient  when  first  seen,  the  treatment  of  knock-knee  is  partly  by 
nie<*hanieal  su]ip(*rt  and  apparatus,  and  partly  by  o|>erative  measures  upon  the 
bones. 

Simple  or  cuneiform  osteotomy  above  the  condyles  of  the  femur  are  the 
regular  procedures,  the  former  being  usually  sufficient. 


CHAPTER   XXV 

INJURIES   OF  THE  LEG 

INJURIES   OF   THE    SOFT   PARTS 

Injuries  of  the  muscles,  the  nerve  trunks,  the  tendons  and  the  blood-vessels 
of  the  leg,  the  result  of  incised,  stab,  or  gunshot  wounds  are  much  less  frequent 
than  similar  injuries  in  the  upper  extremity.  They  do  not  require  a  special 
description  in  this  place.  Some  of  them  will  be  spoken  of  incidentally  in  the 
course  of  the  following  chapter,  and  the  same  may  be  said  of  contused  and  lacer- 
ated wounds  from  blunt  violence  with  complications.  Such  injuries  of  the 
leg,  though  frequent,  are  rarely  confined  to  the  soft  parts  alone,  but,  usually 
involve  also  fractures  of  the  bones,  and  in  many  cases  are  to  be  regarded  rather 
as  complications  of  such  fractures. 

Wounds  of  the  subcutaneous  veins  of  the  leg  are  attended  by  venous  hemor- 
rhage of  a  more  or  less  brisk  character,  according  to  the  size  of  the  vein  wounded. 
The  diagnosis  of  such  injuries  is  to  be  made  upon  inspection.  If  the  wounded 
vein  be  in  a  varicose  condition,  the  hemorrhage,  if  untreated  or  improperly 
treated,  may  be  serious  or  even  fatal. 

Isolated,  incised,  or  stab  woimds  of  the  anterior  or  posterior  tibial  arteries 
are  extremely  rare.  When  they  occur,  the  diagnosis  is  to  be  made  from  the 
anatomical  site  of  the  wound  and  from  the  character  of  the  bleeding.  Isolated 
gimshot  wounds  of  the  tibial  arteries  are  rare.  As  a  r\ile,  the  injury  is  compli- 
cated by  fract\ire  of  one  or  both  bones  of  the  leg,  or  by  extensive  laceration  of 
the  muscles.  A  case  of  this  character,  so  far  as  the  history  relates,  not  associated 
with  fracture,  and  of  distinct  historical  interest,  is  that  of  the  Commanding- 
General  of  the  Confederate  Army  at  the  battle  of  Shiloh,  fought  on  April  6, 
and  7,  18G2.  The  general  was  wounded  in  the  leg  by  a  rifle  bullet,  but  con- 
tinued in  the  saddle,  and  for  a  time  gave  orders  to  his  oflicers.  He  was,  how- 
ever, observed  to  become  pale,  and  was  taken  to  a  place  of  safety,  where  he  bled 
to  death  in  a  few  minutes.  The  history  states  that  the  bullet  had  cut  an  arterv 
in  his  leg.  Tie  lived  only  a  short  time  after  he  was  shot.  In  the  reports  of 
wars,  the  gunshot  wounds  of  .the  leg  are  usually  those  associated  with  fractures 
of  the  bones  and  in  these  the  artery  may  be  wounded  by  the  bullet  itself  or  by 
the  bony  fragments.  In  the  Civil  War  tlie  mortality  following  gimshot  frac- 
tures of  the  leg  was'  20.4  per  cent.  In  the  Spanish-American  War  146  such 
cases  were  rej)ort(Ml,  0  died,  the  death  rate  l)eing  4.1  per  cent.  In  15  cases  am- 
p\itation  of  the  leg  was  done  with  2  deaths.  Gunshot  fractures  of  the  bones  of 
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the  leg  will  be  mentioned  incidentally  when  speaking  of  fractures  of  the  tibia 
and  tibula. 

In  a  few  cases  traumatic  aneurism  has  followed  injuries  of  the  tibial  vessels. 
Such  injuries  have  been  stab  and  gimshot  Avounds,  or  in  the  larger  proportion  of 
cases  the  vessel  has  been  wounded  in  fractures  of  the  bones  of  the  leg.  Here, 
as  elsewhere,  the  formation  of  a  primary  arterial  hematoma  may  take  place  at 
OBce,  or  in  other  cases,  weakening  of  the  arterial  coats  may  give  rise  to  a  trau- 
matic aneurism  after  days  or  wrecks.     (See  also  Aneurisms  of  the  Tx^g.) 

The  symptoms  of  injuries  of  the  nerves  of  the  lower  extremity  have  been 
elsewhere  described.  Division  of  the  tendons  as  isolated  injuries  in  the  leg  are 
far  more  rare  than  is  the  case  in  the  forearm,  and  unless  such  large  tendons  as 
the  tendo  Achillis,  the  tibialis  posticus  or  auticus  were  inj\ired,  the  resulting 
disability  would  usually  be  less  if  the  tendon  were  not  sutured,  than  is  the 
case  with  the  hand,  since  in  the  foot  no  such  fine  movements  are  necessary  for 
the  functional  use  of  the  limb  as  in  the  upper  extremity.  (See,  however, 
Paralytic  Deformities  of  the  Foot  and  Ankle.) 

FRACTURES  OF  THE  BONES  OF  THE  LEG 

Fractures  of  the  bones  of  the  leg  are  among  the  most  frequent  of  all  frac- 
tures.    They  occur  more  often  among  num  than  amcmg  women;  they  are  rare 
in  childhood,  and  are  most  frequent  during  the  active  decades  of  life — ^namely, 
hetween  the  ages  of  thirty  and  sixty.     During  each  of  these  decades  they  occur 
in  almost  equal  numbers.     In  a  general  way  it  may  be  said  of  these  injuries, 
that  in  most  of  them  the  diagnosis  is  readily  made,  though  to  this  rule  there 
ape  exceptions.    In  the  cases  in  which  the  line  of  fracture  lies  close  to  or  invades 
tie  joint,  either  tlie  knee-joint  or  the  ankle,  the  exact  condition  of  affairs,  in 
complicated   and  comminuted  fractures,  may  be  very  hard  to  determine  by 
<>rdinary  methods  of  examination,  and  here,  perhaps  more  than  in  any  other 
''Pgion  of  the  body,  the  X-rays  are  a  very  useful  aid.     The  surgc(m  should,  how^- 
^^er,  train  himself  not  to  depend  too  much  upon  the  X-rays  in  the  diagnosis 
*>f  fracture,  but  to  conduct  his  examination  by  ordinary  methods  with  great 
^are  and  to  use  the  X-rays  as  a  verification  of  his  conclusion  or  as  a  correction. 
Ju  difficult  cases  general  anesthesia  is  very  valuable,  not  only  in  diagnosis,  but 
^Iso  as  an  aid  in  reduction  and  in  sparing  the  patient  pain.     J^lore  important, 
Perhaps,  than  the  diagnostic  value  of  the  X-rays  in  the  detection  of  fractures 
^f  the  tibia  and  fibula  is  its  use  in  enabling  the  surgeon  to  tell  whether  his 
^tforts  at  reduction  have  been  successf\il,  and  further,  whether  the  apparatus 
^vliich  he  has  applied  has  maintained  such  rediiction.     For  this  latter  purpose 
t-he  X-rays  are  indeed  invaluable,  since,  as  has  elsewhere*  been  pointed  out, 
tile  pictures  may  be  taken  through  a  fixed  dressing  of  plaster  of  Paris,  and  will 
^how  under  such  circumstances  the  position  of  the  bones,  not  quite  as  well  as 
though  the  naked  limb  were  placed  up<m  the  plate,  but  sufficiently  wtII  for  the 
detection  of  displacements.    Fractures  of  the  tibia  and  fibula  may  occur  at  any 
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level.  In  the  following  description  of  the  diflFerent  types  of  fracture,  I  have 
followed  the  grouping  of  Dr.  Stimson  in  his  classic  work  on  "'Fractures  and 
Dislocations." 

Fractures  of  the  Upper  End  of  the  Tibia  and  Fibula^  or  of  the  Tibia 

Alone 

Fractures  of  the  upper  end  of  the  tibia  are  very  serious  injuries,  since  in 
a  large  proportion  of  cases  the  fracture  extends  into  the  knee-joint ;  the  resulting 
inflammation  of  the  joint  is  often  severe  and  prolonged,  leading  to  more  or 
less  marked  disability  and  stiffness  of  the  knee ;  and  further,  the  displacements, 
though  slight,  interfere  with  the  mechanical  arrangements  of  the  knee-joint, 
so  that  permanent  deformities  (either  knock-knee,  or  genu  varuui,  or  rotary 
displacements)  may  j^ersist,  or  marked  limitation  of  motion  with  corresponding 
diminution  of  function.  Moreover,  the  upper  end  of  the  bone  lies  in  close 
contact  with  the  posterior  tibial  vessels,  and  in  a  number  of  reported  cases  these 
have  been  injured.  The  period  required  for  union  is  also  much  longer  than 
is  the  case  with  fractures  of  the  shafts,  and  is  stated  to  be  on  the  average  about 
four  months. 

The  causes  of  fracture  of  the  upper  end  of  the  tibia  are  varied.  Such 
may  be  direct  violence  to  the  bone,  such  as  from  blows,  the  commonest  cause 
of  this  description  usually  cited  being  the  kick  of  a  horse.  In  the  fractures 
produced  by  indirect  violence,  the  injury  may  result  from  a  fall  upon  the  feet, 
or  by  violent  abduction  or  adduction  of  the  limb.  The  line  of  fracture  varies 
and  may  take  almost  any  direction.  It  may  be  transverse,  oblitpie,  or  in  rare 
chses  vertical.  Comminuted  fractures  as  the  result  of  falls  froui  a  height  may 
be  attended  by  extensive  crushing  of  the  upj^er  portion  of  the  bone  with  separa- 
tion of  the  condyles  by  the  interposed  fragment  of  the  shaft.  In  the  group  of 
fractures  caused  by  abduction  or  adduction  of  tlie  limb  the  line  of  fracture 
is  usually  oblique,  separating  one  of  the  tuberosities  of  the  tibia  from  the  shaft. 
The  fracture  of  the  tuberosity  occurs  upon  the  side  toward  which  the  limb  is 
bent.  The  diagnosis  of  these  fractures  is  frecpiently  diflicult.  The  line  of 
fracture  is  so  close  to  the  knee-joint  and  the  joint  so  soon  becomes  distended 
with  bloody  or  serous  effusion,  or  both,  that  the  examination  of  the  parts  is 
often  difficult.  There  wall  be  localized  pain  and  tenderness  and  marked  tender- 
ness along  the  line  of  fracture.  There  may  or  may  not  be  abnormal  mobility 
and  crepitation.  The  deformity  is  usually  hidden  by  the  swelling.  In  these 
cases  the  X-rays  are  very  valuable  in  diagnosis.  1  have  recently  had  a  case 
under  my  care,  in  which  the  diagnosis  of  fracture  was  not  made  until  an  X-ray 
picture  was  made. 

GuNsiroT  Fuactures  ok  the  Upper  End  of  the  Tibia 

When  made  by  soft-lead  rifle  bullets  and  soft-nosed  bullets,  gimshot  fractures 
of  the  upper  end  of  the  tibia  are  usually  attended  by  much  comminution  and 
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involvement  of  the  knee-joint,  frequently  necessitating  resection  or  amputation 
t»f  the  limb.  When  made  by  small-caliber  high-power  rifle  bullets  the  injury  is 
ii2?ually  less  complicated,  and  may  be  a  mere  perforation  without  notable  com- 
minution, this  being  the  only  part  of  the  tibia  in  which  such  relatively  siuiple 
injuries  are  produced.  Both  in  the  shaft  and  the  lower  extremity  of  the  bone 
t^xtensive  comminution  with  fissures  running  up  and  douTi  the  shaft,  often 
invading  the  ankle  or  the  knee,  is  the  rule. 

Separation  of  the  Upper  Epiphysis  of  the  Tibia 

According  to  the  statistics  of  Poland,  separation  of  the  upper  epiphysis  of 

t:he  tibia  is  the  least  frecpient  site  of  this  type  of  injury  among  all  the  Icmg 

Ijones,     The  upper  epiphysis  of  the  tibia  appears  during  the  first  year  and 

-unites  to  the  shaft  at  from  the  twentieth  to  the  twenty-second  year.      The 

epiphyseal  line  runs  close  to  the  sui)erior  tibio-fibular  joint.     The  injury  is  a 

Tare  one,  less  than  thirty  cases  having  been  reported.     In  the  recorded  cases 

violent  abduction  or  adduction  of  the  leg  has  been  the  usual  cause.     The  line 

of  fracture  usually  includes  the  tubercle  of  the  tibia  in  the  upi)er  fragment. 

The  injury  may  be  complicated  by  fracture  of  the  shaft.     The  diagnosis  of  the 

condition  is  to  be  made  from  the  history  of  the  injury,  from  the  localized  pain, 

tenderness,  and  swelling,  and  in  some  cases  by  the  ability  to  move  the  shaft 

upon  the  epiphysis  laterally  or  the  epiphysis  upon  the  shaft.     In  making  such 

motions  a  soft  crepitation  may  sometimes  be  appreciated.     In  cases  of  doubt 

the  X-rays  might  aid  in  the  diagnosis,  but  unless  displacement  were  present 

they  would  not  be  of  value.    The  displacement,  if  present,  is  usually  not  marked 

«id  may  be  to  either  side  or  anteriorly.     The  injury  is  a  serious  one  and  may 

he  accompanied  by  injury  to  the  popliteal  vessels. 

Separation  of  the  Tibekclk  of  the  Tibia 

During  recent  years  a  number  of  cases  of  separation  of  the  tubercle  of  the 
^ibia  have  been  demonstrated  by  means  of  the  X-rays.  Attention  was  called 
^'>  this  injury  by  Osgood.^  The  injury  has  usually  been  observed  in  young 
athletic  men,  sometimes  as  the  result  of  violent  contraction  of  the  quadriceps 
Extensor,  as  in  jumping,  in  other  cases  due  to  direct  violence  from  a  blow  over 
^he  tubercle.  A  tongue-shaped  portion  of  the  upjxir  epiphysis  of  the  tibia  con- 
**titute8  the  smaller  fragment,  and  it  is  lx?lieved  in  some  instances  that  in  the 
J*oung  the  injury  is  complicated  by  a  partial  laceration  of  the  epiphyseal  car- 
tilage. The  symptoms  produced  are,  according  to  Osgood,  acute  pain  in  the 
V:nee  referred  to  a  point  below  the  patella.  There  is  marked  localized  tender- 
Xiess,  but  only  moderate  diminution  of  function.  In  many  instances  the 
diagnosis  of  fracture  is  not  made  and  the  ])atients  continue  to  suffer  from  some 

*  Robert  Osgood,  "Lesions  of  the  Tibial  Tubercle,"  Boston  Medical  and  Surgicaljournal, 
January  29,  1903. 
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limitation  function  in  the  limb,  accompanied  by  pain,  when  strong  muscular 
efforts  involving  extreme  extension  or  flexion  of  the  limb  are  made.  Immedi- 
ately after  the  injury,  upon  palpation,  there  may  be  felt  a  prominence  of  the 
tubercle  of  the  tibia,  greater  than  upon  the  sound  side.  Such  a  prominence 
may  be  visible  and  may  be  pressed  back  upon  the  shaft  with  the  production  of 
pain  and  tenderness  and  even  in  some  cases  with  crepitation.  Dr.  Stimson 
is  of  the  opinion  that  in  some  of  the  reported  cases  of  this  injury,  where  the 
diagnosis  has  \yeen  made  by  means  of  the  X-rays,  that  the  interpretation  of 
the  plates  has  been  an  incorrect  one.    He  states :  ^ 

It  seems  to  inu  that  skiagraphic  appearances — the  existence  of  a  clear  line 
between  the  tubercle  and  the  shaft — have  led  of  late  to  the  diagnosis  of  fracture 
in  some  of  the  common  cases  of  slight  injury  which  do  not  deserve  to  l>e  thus 
classed.  Thus  Schlatter,  who  claims  seven  cases  in  less  than  three  years,  includes 
those  in  which  there  was  po  sudden  onset,  no  disability,  no  symptom  except  tender- 
ness on  pressure,  cases,  it  seems  to  me,  of  slight  ruptures  of  the  periosteum  or  con- 
jugal cartilage  or  even  of  exaggerated  nutritive  activity.  I  have  seen  a  lump  slowly 
form  at  the  sight  of  the  tubercle  in  such  cases.  (See  also  Winslow,  Annals  of  Sur- 
gery, February,  1905.) 

Fractures  of  the  Shaft  of  the  Tibia 

Fractures  of  the  shaft  of  the  tibia  may  occur  from  direct  or  indirect 
violence.  In  the  former  group  the  fracture  may  occur  at  any  portion  of  the 
bone  and  from  its  superficial  situation  throughout  its  length,  such  fractures 
are  frequently  comjiound.  The  direction  of  the  line  of  fracture  and  the  presence 
or  absence  of  comminution,  or  of  associated  injuries,  will  vary  with  the  char- 
acter of  the  object  causing  the  fracture  and  with  the  degree  of  violence. 

In  fractures  by  indirect  violence,  the  tibia  is  rather  rarely  fractured  alone, 
since,  if  the  violence  continues  to  act,  the  much  weaker  fibula  is  readily  broken. 
When  both  bonces  an*  fractured,  the  fracture  of  the  fibula  is  usually  at  a  higher 
point  than  that  of  the  tibia.  Fractures  of  the  shaft  of  the  tibia  by  indirect 
violence  occur  most  often  in  the  lower  part  of  the  bone  and  frequently  at  the 
junction  of  its  lower  with  its  middle  third.  The  line  of  fracture  may  be  in 
any  direction,  but  most  often  it  is  oblique.  A  peculiar  and  very  common 
fracture  in  this  part  of  the  bone  is  the  so-called  V-shaped  fracture,  in  which 
the  lower  end  of  the  upper  fragment  ends  in  a  sharp  point  anteriorly  and  to  the 
inner  side,  while  a  similar  point  exists  posteriorly  upon  the  upper  end  of 
the  lower  fragment.  In  addition  there  is  frequently  a  spiral  fracture  running 
downward  into  the  ankle-joint,  sometimes  with  separation  of  a  ]X)rtion  of  the 
bone  from  the  posterior  part  of  the  lower  end  of  the  tibia.  Owing  to  the  con- 
tinuance of  the  violence,  or,  subsequently,  to  incautious  handling  of  the  patient 
or  to  muscular  contraction,  the  sharp  point  of  bone  constituting  the  lower  end 
of  the  upper  fragment  not  infrequently  penetrates  the  skin,  thus  rendering 

»  L,  A.  Stimson,  loc.  ciL,  p.  382,  1907, 
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tUv  inwtuve  eompound  ;  or,  in  otlier  fnses,  sin-h  jHTietration  will  wciir  from 
presi;iurej  owing  to  the  <lirtit'ii!ty  of  inaintiunitig  re<hii'tiou  in  tliesc  eases  and 
IKirsistence  of  angular  displacement. 

Signs  and  Symptoms. — Tlie  signs  and  svniptoina  of  fraetiire  of  the  shaft  of 
the  tibia  aiv  tliose  i^iaraeteristie  of  fractnrc  of  the  .shafts  of  the  hmg  bones. 
Tliere  h  usnallv  furiijdoto  inability  to  uae  the  limb,  altbongb  sneh  is  not  always 
the  ease,  T  reeall  dir  liistory  of  si  man  w!iom  I  knew  and  wlio,  wbih*  intt»x- 
ieatfd,  fell  and  siistaincMl  a  V-shajx^d  fraetnre  of  fhe  tibia,  sueli  as  jnst  deserilx^^h 
Willi  this  injury  he  \vnlke<l  up  fonr  tlights  tif  stairs.  ThcM^e  are  Irn^alizeil  pain 
!*nd  tenderness  and  deformity,  the  latter  visible  as  a  roh*  upon  inspect  ion. 
Tbe  defonnity  nuiy  be  in  any  diiTetiim,  but  the  most  er>Huiion  type  is  tliat 
of  an  anterior  angular  defimuity  with  uiore  or  less  rnarkiMl  prnje<-tion  of  the 
niqx^r  end  of  the  lower  fragment  beneath  the  skin.  (Veiiitatiou  is  usually 
easily  elicited  upon  gentle  motions  of  tbe  limb  laterally,  and  a*,  the  same  time 
abnormal  mobility  will  be  appreciated. 

The  eliange  in  the  outline  of  tbe  bone  ean»  as  stated,  be  nsnally  discovered 
by  siniph.^  inspection  and  by  palpation;  the  finger  as  it  passes  along  tbe  sub- 
cutaneons  sharp  lM>rder  of  the  sbin  readily  appreciates  tbe  irregidarity  of 
contour  at  tlie  point  nf  fracture.  Tbe  other  signs — eeebymosis,  swelling,  etc.— 
are  present  or  speedily  develoji.  In  general,  the  X-rays  are  n">t  necessary  for 
diagnosis  of  fractures  of  tbe  shaft  of  tbe  tibia,  but,  as  already  stated,  may  l)o 
very  nsefnl  after  rednt^tiun  has  been  made,  and  tbe  limb  j>u(  u]i  in  a  dressing, 
to  discover  whether  tbe  rednctioii  has  been  satisfactorily  nuiintained.  When 
Ijntli  iHines  are  fractured,  I  be  diagnosis  is  even  more  simple.  The  abnormal 
mobility  is  very  marked  indeed,  and  may  bt*  ap[U*eeiated  np»n  geutlc  nnuii[)ula- 
tions,  either  motions  in  a  direetirm  at  riglit  angles  to  the  h*ngtli  of  the  liud>  or 
rotation.  Angnlar  deformity  is  also  marked.  It  is  unnecessary  to  determine 
the  exact  point,  of  fracture  in  the  tibnla.  All  the  manipulations  of  tbe  limb 
are  extremely  painful  and  the  general  fact  tluit  the  fibula  is  fractured  is  usnally 
snfHeiently  plain. 

The  tendency  toward  displacement  in  tbe  fibula  is  far  less  than  is  tbe  caae 
with  tbe  tibia.  Tbe  pttint  of  fracture  of  tlie  fibula  uuiy,  however,  usiuilly  be 
detected  with  snfticient  aecnracy  by  pressure  along  the  sliaft  of  the  bone,  when 
the  ]X)int  of  fracture  is  reached  tbe  patient  will  complain  of  increased  pain. 
In  fractures  of  Iwith  bones,  tbe  detinuination  of  overri«ling  and  consefpient 
shiirtening  may  be  nuule  by  measurement  from  tbe  line  of  tlic  knee-joint,  at 
the  upjM^r  Ujrder  of  the  internal  tuberosity  of  tlie  tibia,  to  the  lower  border  of 
the  internal  nuilleolns ;  and  this  measurement  may  he  compared  with  that 
nnide  upon  tbe  suund  side.  In  easels  of  donbt  as  to  the  presence  of  fracture, 
a  highly  important  sign  here,  as  elsewhere,  is  the  presence  of  extreme  local 
tenderness.  Crowding  tlie  foot  upward  in  tbe  direction  of  tlie  long  axis  of 
the  limb  also  causes  pain.  It  is  very  clitlicnlt  in  these  frac*fures  to  maintain  an 
accurate  reduction,  anil  consequently,  if  tlie  snrgecm's  efforts  in  this  direction 
fail,  the  period  of  repair  will  often  be  greatly  prolonged.     In  fractun^s  of  the 
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tibia  alone,  %vlicre  rccluoliun  in  guodj  Urm  union  may  be  expected  in  six  or  w?ven 
weeks,    Wbere  bc»fb  hones  iire  broken,  it  often  reifnireg  a  somewhat  longer  time^ 
and  if  rednehon  is  iiii|M'rfeet  several  niontlia  may  pasa  before  firm   tinioa  is] 
obtained. 

Tlie  surgeon  sln.nbl  W  consianLly  on  tlie  watch  for  rcHuirrenees  of  tlie  dis-j 
placement  dnring  tbe  days  following  the  injnry,  and  if  a  good  posifiou  cannot] 
Ik*  retained,  tbe  fractnre  nniy  sometimes  be  converted  into  an  open  one  with 
advantage.      It  will  often  be  sntlieient  to  ent  off  tbe  sharp  projecting  lower  J 

end  of  tbe  upper  fragxneati  Iml 
otlier  eas?es  the  bones  may  In* 
hroiight  into  go«xi  poaition  after 
ineiwion  by  means  of  l>one  htxikj 
anil  other  devices,  and  then  held 
by  dressings.  Personally^  I  have 
not  found  greiit  advantage  iu 
tliese  cases  from  drilling  and  8U- 
tnre  of  the  tibia,  even  tbcnigh  T 
have  SHmetimes  in  addition  di- 
vicled  the  tendo  AchiUit*,  The 
tendency  toward  displacement  by 
the  pull  of  tbe  powerful  mnscdes 
of  tbe  calf  is  sometimcd  very 
great. 

In  one  instance,  after  hav- 
ing made  several  ineflFectual  ef- 
forts to  maintain  the  tibia  im 
good  ]>osition  by  one  or  otlier  of 
tbe  popular  forms  of  external 
dressing,  1  eiit  down  Upon  the 
frac'tiire  and  first  sutnred  tbe 
fragments  of  the  tibia,  after 
which  the  displacement  recnrred. 


I 


li.  Jio,  [  itA<  :t  iulI  of  the  Lower  Tinitn  of  tuk 
TiuiA,  The  uriginal  injory  was  aii  oblique  fracture 
of  tbe  tibia  in  wliirh  rpfK-atPci  pfforti^  by  mitiirp, 
wiring,  and  tiaiMnf^  ffiilrd  to  kcr*p  i1m'  frupni^nts  in 
apposition.  Tlif  rnrlH  of  liic  titiia  wtTe  s^awn  at  right 
angle.?  to  the*  line  of  fracture,  ami  a  pir-t'*  wais  re- 
eected  rTririi  ttie  fihnla.  The  X-rny  pJctun?  eliowa 
thi?  renult  two  yfurs  iiftc^r  thi?  opemtioii.  llierp  waa 
an  inch  and  a  half  Hhortoninp  of  which  the  patient 
was  uncoUHcioiis.     (Author's  colk*ction*) 


At  the  end  of  a  week  I  opened  I 
the  wound  again  and  tried  to  " 
keep  the  fragments  in  place  by 
means  of  a  hirge  gteel  naiL 
Tins  also  failed;  when  I  sawed 
off  the  end<  **f  t)ie  tibia  Sipiare, 
thereby  s:ierifieing  al)ont  an  inch 
and  a  half  in  the  length  of  the  < 
bone  and  resected  the  fibnla  at 
somewhat  different  level,  remoT- 
ing  a  length  of  the  shaft 
sponding  to  the  loss  of  s 


^*to. 221. — OHUcjrt:  Fwactlthi:  ok  tiik  Tibia  and 

flBUl*A  WITH  S<JMK  LATEftAL  DlKPLACKMENT^ 
AS  WKLL  A8   OVK»RII>lNfl.        ThtTe  is  llll  all 1 111- 

duit  formation  of  o«t(M»|il:i\^t>s  atiil  uiiiun  hv- 
tweeci  the  tibia  aiitl  fibuin*  Aiit«?riur  view. 
Thieae  pirture^  of  tbe  fractun^M  of  the-  brmrs  of 
\he  leg  were  kindly  fumiHlifd  to  im*  by  J>r» 
Adrian  V.  S.  Lambert,  (Aiintoniifal  l)*-|mrt- 
mcnt  of  the  ('ollfiite  of  PhyRiciutiK  and  Surfrimtv*, 
Coiimibm  University.) 


II  the  tibia.  Tlie  Loiie-s  wert;  not  su- 
tiinnL  A  very  p»0(i  result  was  ob- 
tained with  asi^ptic  liL'alin^*  The 
lioues  imitcd  au<l  (Fig.  220 1  In  tlie 
h'Xt,  s!iow8  tlie  result  twr»  iind  n  half 
years  after  the  ojieration.  The  patient 
lad  a  straiiiht  aiiH  strong  liiuh  wilhtrut  other  ilefurniity  than  tlie  shurtening,  of 
which  he  was  iraconscious. 

If  these  fractures  are  oompound  and  liecome  infected,  union  will  be  still 
longer  delayed  and  in  many  tliere  will  l>e  a  more  or  less  extensive  neerosis  of 
the  tibia*  Such  neerosis  will  Iw,  as  a  rnle,  snperfieial  and  will  not  absolutely 
prevent  final  union,  though  these  patients  are  apt  to  suffer  from  marked  pain 
and  disability  for  a  long  period,  and  not  rarely  the  wound  may  break  do^vu 


Fio.  223. — ^KxTEiufAL  View  ow  Fia,  221 


by  great  degrees  of  %^iolent*e,  such  as  falls  from  a  lieigbt  upon  the  feet,  runoverl 
accidents  anxl  otlier  siniilor  grave  injuries,  are  quite  atypieaL     Others  con- 
stitute several  groups  of  a  more  or  less  typical  character.     Stimson  *  groups 4 

^  h.  A.  Stimaon,  loc.  ciL,  pp.  387-^99,  10O7. 
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these  several  types  of  fracture  as  follows:  (1)  (.■oiuniinuted  fracture  of  the  lower 
einl  t»f  the  tibia  with  fracture  of  the  fibula.  ('2)  Su])ranialleolar  fracture. 
(o)  Separation  of  the  epiphysis  of  the  tibia.  (4)  Fractures  by  eversion  and 
aluhictioii  t)f  the  foot,  Pott's  fracture.  (5)  Fractures  of  the  malleoli  by  in- 
vention of  the  foot.  (G)  Fracture  of  the  iX)sterior  portion  of  the  articular 
s^urface  of  the  tibia.  (7)  Fracture  of  the  anterior  portion  of  the  articular  sur- 
face of  the  tibia. 

Comininnted  Fractnre  of  the  Lower  End  of  the  Tibia  with  Fractnre  of  the  Fibula. 

^These  fractures  may  occur  as  the  result  of  direct  violence  or  from  falls  from 

^  height  upon  the  feet.     The  lines  of  fracture  run  in  various  directions,  one 

'►r  more  lines  of  fracture  usually  running  into  the  ankle-joint.     The  lower  end 

of  the  tibia  is  frequently  extensively  comminuted. 

An  illustration  of  the  complexity  of  the  lesion  in  some  of  these  cases  is 

^IxsLt  of  a  young  girl,  aged  thirteen,  who  came  under  my  care  a  few  months  ago. 

^  lie  fell  a  distance  of  three  stories  from  a  fire  escape,  struck  a  clothesline  on 

'*^*r  way  to  the  gnmnd,  which  somewhat  broke  the  force  of  the  fall,  and  landed 

^  ^  jion  her  feet.     She  sustained  a  niunber  of  contusions,  scalp  wounds  and  other 

*^  X  iperficial  injuries,  and  a  fracture  of  both  bones  of  the  right  leg  near  the  ankle- 

J  «"  lint.    She  was  treated  in  a  hospital,  and  came  under  my  care  some  three  weeks 

^  :f  ter  the  accident. 

The  foot  was  in  a  position  of  moderate  plantar  flexion.     The  ankle-joint 
^V'as  almofit  completely  stiff.     The  foot  was  moderately  everted  and  could  not 
^>«  inverted  passively  beyond   a   sagittal   vertical   i)lane   passing  through   the 
^xiiiidle  line  of  the  limb.     The  entire  foot  was  displaced  forward  at  the  ankle- 
joint.      The  external  malleolus  accompanied   the   foot,   there   having  been   a 
"Tracture  of  the  fibula  some  three  inches  above  the  lower  extremity  of  the  bone. 
Efforts  at  reduction  under  ether  were  quite  unsuccessful,  the  fragments  being 
itlready  partly  consolidated.     X-ray  pictures  taken  of  the  leg  showed  the  fol- 
l^nving  lesions:  There  was  a  fracture  of  the  fibula  about  thr(»e  iiich(?s  above  the 
T  ipof  the  malleolus  with  a  forward  angular  displacenn^nt.     The  internal  malleo- 
1  us  was  fractured  at  its  base  and  was  dis])laced  forward.     There  was  a  fracture 
•  'f  the  lower  end  of  the  tibia ;  the  line  of  fracture  h(\iran  to  the  inner  side  at  the 
Ittse  of  the  malleolus  and  extended  very  oblicjuely   upward   and  outward,   a 
*listance  of  about  four  inches.    There  was  marke<l  angular  displacement  forward 
«"»f  this  fragment,  which  included  a  large  part  of  the  articular  surface  of  the 
tibia.     The  astragalus  had  accompanied  the  l<)W(»r  end  of  this  fragment  in  its 
forward  displacement  which  amounted  to  fully  an  inch.     This  long  fragment 
of  the  tibia  appeared  to  be  impacted  in  or  (piite  ilrnily  united  to  the  upper 
portion  of  the  shaft. 

An  open  operation  was  done  an<l  an  effort  made  to  bring  th<^  fragments  as 
far  as  possible  into  their  former  rehitions.  (\>nsi<leral)le  improvement  in  the 
Jiosition  of  the  foot  was  obtained,  but  it  is  hi«rhly  probabh^  that  the  relaticms 
of  the  articular  surfaces  of  the  fibula,  tibia,  and  n^stri^galus  are  so  changed  that 
a  stiff  ankle  will  result. 
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Iti  Jill  these  cases  it  slimild  hv  havuv.  in  iiiinti  tljut  if  the  e(»u<!itioii  i:?  so 
iinfiivornMp  from  irreducilile  ilispliieeHieiit.H  of  tho  art  km  la  r  vm\s  *if  the  Uiiies 
ami  roiMjiiiuution,  that  ankylosis  will  probably  result;  the  f(x>t  sliuiilil  Ik*  |Hit  up 
gtniijLilit,  in  a  jrositioii  of  (tor>tfil  flexion  at  right  angles  to  the  leg,  and  iieilher 
abilneted  nor  aihJnete<t      The  *liagnusis  of  tliese  eouijilieateil  fractures  can  be 


Flo,    225. — OWLIQITE    FRArTTTHE 
OF  THE   8HAFT  OF  TIIF.  TllllA. 

AnUmor  view.  TTh'  frarlurt* 
hiui  liefn  wiretl.  (Aiijulnin- 
ifitt  Dt'tmrtnient  of  the  (Vil- 
Ivgts  of  Pliysiciaofl  ami  Sur- 
geonSy  Columbia  University.) 


Flo.  22fJ.— Extfunal  View  or 

Fi««  225.      Oblii|iu^  frncttirf* 
*yi  tkc  shaft  of  Un-  tibia. 


Fio,  227.— Tntehnau  Vif:w  OF 
Fici,  225,  Ttio  win*  niay  b* 
neon  at  the  line  i>f  fmrtttn*. 


made  by  careful  manipulations  under  a  general  an- 
esthetic  with  sufficient  accuracy  to  enable  tho  siir- 
geon  to  imike  oni  the  si  tun t  inn  and  direction  of  the 
main  lines  of  fracture,  hut  a  much  more  accnrate  knowledge*  of  tlie  exact  con- 
dition of  affair-^  may  be  obtained  by  one  or  more  pairs  of  good  stereoscopic 
X-ray  pictures. 


i 
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Supramalleolar  Fracture,- — Tins  is  n  itiore  or  loss  traiisYf^tsf*  fraotnre  of  the 
Imwi^f  oik!  uf  tliL*  tibhi  soinewhore  near  itM  lower  ciiil ;  adt]itiotiiU  liiius  of  frarture 
iiniy  or  may  not  pass  into  the  ankle-joint.  Hie  tibtila  ia  broken  at  the  siitne 
Ifvel  or  at  a  higher  point.     Tillanx,  (pioteil  by  StiiiisonJ 

was  able  to  produce  this  form,  namely,  a  horizontal  fruetiire  of  tliu  tibia,  an  \wvh 
above  Its  lower  end  arul  a  fracture  of  the  fibula  aovwhcrr  along  tlie  shaft,  wilb  or 
without  fraeture  of  ihe  external  Toalleolus,  experinicolnlly  by  inversion  of  tlie  fiMit, 
and  says  the  fraeture  iheu  takes  plaee  first  in  the  liUuIa  and  only  in  the  tibia  if  tlie 
force  continues  to  aet :  he  rej^orts  one  in  whieh  dtsloeation  i»f  tht^  njiper  end  of  the 
litmla  took  the  phiee  of  fraeture  of  that  bone,  the  line  of  fraeture  of  tlu)  tibia  lying 
three  finger  breadths  above  its  lower  surface. 


Stinison  adds  that  he  sees  no  reason  to  doubt  why  the  fraeture  might  not 
also  l>e  causeil  by  eversion  of  the  foot. 

The  diagnosis  oi  snpranudleohir  fraeture  of  the  tibia  is  to  he  made  hy  the 
Kfdinary  signs  of  frartnre  ]>res(»nt — namely,  by  pain  and  tenci*'rness  ahmi:;  the 
line  of  fraeture,  and  in  some  cases  by  the  recognition  of  a  horizontal  displace- 
njent  and  hy  the  appreeiation  of  niohinty  and  erepilation.  Here,  as  elsewhere, 
the  X-rays  will  exhibit  the  actual 
lesion  with  great  clearness. 

Separation  of  the  Epiphysis  of 
the  Tibia.— l*nland  plaers  st^paration 
of  the  lower  epiphysis  (jf  the  tibia 
fifth  in  frt^pieney  in  tlie  list  of  these 
injuries.  It  is  nolaldy  nieire  fre- 
quent tlian  separation  of  the  upiH*r 
epi()hysis  of  the  same  hmie.  The 
injury  is  usually  prod  need  l*v  a  eniss 
strain  produeing  eversion  ui  the 
foot,  and  the  degree  of  viidence 
necessary  for  its  production  has  va- 
ried gi^eatly  in  the  recorded  eases, 
from  injuries  sueh  that  in  an  adtilt 
a  eonuninuted  fraeture  of  tlie  lower 
end  of  the  tiltia  would  oeenr,  to  sueh 
slight  injurii's  as  emnmonly  produce 
a  UH-rc  sprain  of  the  joint.  The 
fracture  may  l>e  com  plica  ted  hy  a 
fracture  of  the  fibula,  and  Sttmson 
states  ^  that  in  some  eases  the  outer 
iKirder  of  the  shaft  of  tlie  tibia  is 
alsfi  broken  oflF, 


FiCJ.    22IS.  — I'liACTFRF.     (IF    THE     TrUlA     ANH     I'tUT^r  A. 

Tlic  fr»ictiirr  of  ttu»  lower  (>n*i  of  tlif  tibia  is  bmlly 
cuiiiminutf'd.     (New  York  IIo«pitAl  collectiuu.) 


>  L.  A.  StiiDson,  he  vit.,  p.  38S,  1907. 


^Ibtd.,  p.  a89,  1907. 
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The  diagnosis  is  to  he  made  by  the  signs  of  the  eversion  of  the  foot,  the 
prominence  upon  the  inner  asjDeet  of  the  ankle  of  the  sharp  lower  edge  of 
the  diai)hysis,  and  by  tenderness  along  the  line  of  separation  and  by  a  softer 
crepitation  upon  pushing  the  fragment  back  into  place  than  occurs  when  the 
fracture  is  of  bone. 

Fractures  by  Eversion  and  Abduction  op  the  Foot — ^Pott's 

Fracture 

Fractures  of  this  character  are  produced  by  a  sudden  turning  of  the  ankle 
in  eversion  and  abduction.  In  some  cases  the  eversion  is  the  most  important, 
part  of  the  fracturing  force,  in  others  the  abduction,  and  the  resulting  injuries 
may  be  divided  into  two  groups  according  to  whether  one  or  other  of  these 
motions  is  the  more  marked.  In  the  first  group,  those  produced  by  eversion, 
the  patient  slips  or  makes  a  misstep,  violently  displacing  the  foot  at  the  ankle- 
joint  outward,  while  the  weight  of  his  l)ody  continues  to  be  borne  upon  the 
limb.  The  chief  strain  comes  upon  the  internal  lateral  ligament  of  the  ankle- 
joint,  which  may  be  completely  ruptured,  or  in  other  cases  the  tip  of  the  internal 
malleolus  will  be  fractured,  in  still  others  the  malleolus  will  be  squarely  frac- 
tured at  its  base.  If  the  force  continues  to  act,  the  fibula  is  crowded  outward 
and  is  fractured  at,  or  somewhat  above,  the  base  of  the  external  malleolus.  In 
addition  there  is  in  many  cases  a  rupture  of  the  tibio-fibular  ligament,  thus 
forcing  the  two  bones  apart.  In  other  cases  the  tibio-fibular  ligament  remains 
unruptured,  but  an  oblique  fracture  of  the  outer  border  of  the  tibia  occurs, 
separating  a  small  fragment.  In  the  group  of  cases  in  which  abduction  of  the 
foot  predominates^  the  internal  lateral  ligament  may  be  torn  away  from  the 
tibia,  either  completely  or  only  in  its  anterior  portion,  or  in  other  cases  a 
portion  of  the  anterior  border  of  the  internal  malleolus  is  fractured.  If  the 
violence  continues,  the  tibio-fibular  ligament  is  ruptured  and  a  twisting  strain 
being  brought  to  bear  upon  the  fibula  it  is  fractured  obliquely  at  a  distance 
several  inches  above  its  lower  end.  In  a  certain  group  of  cases  the  tibia  is 
not  fractured,  but  the  internal  lateral  ligament  is  totally  ruptured  with  fracture 
of  the  fibula  near  its  lower  end,  and  in  these  the  tibio-fibular  ligament  may  or 
may  not  be  torn.  In  some  instances  the  tibio-fibular  ligament  does  not  rup- 
ture, but  an  oblique  line  of  fracture  passes  from  the  articular  surface  of  the 
tibia  uj)ward  and  outward,  thus  creating  a  long  external  fragment.  Stimson 
states  ^  that  in  this  group  of  cases  two  coni])lications  may  a])])ear  which  were 
first  observed  by  him.  He  says:  *'  1  have  seen  two  cases  of  each.  One  is  the 
rotation  of  the  iiiterual  malleolus  about  an  aiitero-posterior  axis,  so  that  its 
fractured  surface  lies  parallel  to  and  just  beneath  the  skin,  the  fragment  l)eing 
exceptionally  ])roTninent  and  movable.  The  other  is  the  interposition  l)etween 
the  malleolus  and  the  tibia  of  a  large  strip  of  periosteum  torn  from  the  tibia; 
in  this  eoiulition  also  the  malleolus  is  exce])tioually  prominent  and  movable." 

*  L.  A.  Stimson,  U)c.  cit.,  p.  3i)l,  1907. 
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These  eases  ivere  trenfe<l  by  Stiinson  bv  open  nperntirm,  wifli  final  |K^rfeet 
fnoetioiial  rt'siilt  in  eacli  ease.  In  a  f^ertatu  ])n»]K»rtifni  of  \\w  east^i^,  wlien  the 
violenee  has  been  more  tlian  ordinarily  severe,  tlie  fraeture  is  remlereil  com- 
pmiod  iiitrt  tlie  ankle-joinl,  liy  perforation  (*f  the  skin  nijon  the  inner  aspeet 
of  the  ankh%  by  the  lower  end  of  the  tibia.  The  signs  anil  syinptonis  uf  this 
variety  «*f  Pott's  fraeture  are  so  elear  tliat  tbe  diagnosis  can  nsnally  be  Tnade 
n|>on  insjx^ction.  The  entire  fi>ot  is  displaeed  ontward  and  liaekward,  Sneh 
displaeonient  may  lie  slight,  or  in  some  eases  it  is  extreme.  The  lower  end 
of  the  tiliia  forms  a  marked  prominence  npon  the  inner  aspeet  of  tlie  joint.  If 
tbe  ease  ia  not  seen  for  some  lionrs  t)r  a  day,  great  sw*elling  will  Ive  present, 
with  distention  of  tbe  ankle-joint  by  blood,  htit  this  rarely,  if  ever,  is  s(»  exten- 
sive as  to  liiile  the  perfet^tly  cliaraeteristie  deformity.  The  biteral  mobility  of 
the  foot  is  one  of  the  charaeteristic  signs  of  Pott's  fraetnre.  It  may  roaclily  be 
apjireeiated  by  grasjang  tbe  leg  above  the  ankle-joint  firmly  witli  one  band, 
while  with  tbe  tingers  and  thmnb  of  tht*  other  llie  font  is  firmly  grasped  frtun 
lieneath,  op[x}site  to  the  ankle-joint.  T^aleral  laotions,  both  oiihvard  and  in- 
\vard»  ean  then  readily  l)e  nnide  of  the  fmit  an^l  the  abnormal  mt^liility  ajjjjre- 
ciated.  Care  .should  l>e  used  to  grasp  the  astragalns,  not  the  os  caleis,  since 
lateral  mohility  of  the  former ^  not  t>f  tbe  latter,  is  signifieant  The  finger 
and  thnnih  shonld  be  placed  jtist  below  eitlier  malleolus.  In  making  these 
niovements,  it  ia  sometimes  possible  to  get  a  bony  click  as  tlie  astragalus  strikes 
against  the  tihia.  The  abnormal  mobilily  of  tlie  foot  in  an  anb'ro-posterior 
plane  ujay  be  appreciated  in  a  similar  manner,  or,  as  the  patient  lit^s,  the  leg 
may  Vie  supported  by  the  fingers  and  the  font  lifted  forwai'd  and  again  allo%ved 
hi  drop  intcp  its  abnoriuid  baekwanl  position.  The  other  onlinary  signs  of 
frat'tniv  ar*'  present.  If  the  fni»t  is  crowded  inward  and  the  malh'olus  is 
fraefnred,  the  fragment  may  readily  be  felt  In-neat h  the  skin,  and  may  some- 
times Ih'  jaisbed  up  agaiusf  the  lower  end  of  tlie  tibia  with  the  pntducUon  of 
eri*j»itus.  As  stated,  very  nnirkett  swelling  of  the  foot  and  aidvb^  quickly 
ap]>ears  anti  is  followed  by  eeehymosis,  most  marked  over  the  inner  as^x^et  of 
the  lindj,  but  also  present,  as  a  rule,  upon  the  outer  side.  The  points  of 
extreme  local  temh'rness  observed  are  three — namely,  oviT  the  lip  of  llir  inner 
Tnalleolus,  over  the  external  malleolus  or  Ittwer  ]uirt  of  the  fibula  at  the  point 
of  fracture,  and  in  the  space  between  the  separatoil  lower  extremities  of  the 
tibia  and  til m la. 

The  fu net  ion  of  the  litnb  is  more  or  less  completely  abolished,  yv\  in  some 
eases  tlie  patients  are  able  to  walk  a  little  by  l>earing  the  weight  carefully  in  a 
vertical  line  upon  I  he  iujnred  foot,  wdiere  nuirked  displacement  exists;  how- 
ever, total  itud)ilify  to  walk  is  the  rule. 

The  prognosis  of  I'ott's  fraeture  depends  to  a  very  great  degree  upon  tbe 
efficiency — that  is  to  say,  upon  the  eonii>Ietenesg — with  which  reiluctiou  is 
etfcH-ied  and  maintained.  If  through  th**  fault  i^f  tbe  surgeon  or  the  patient 
such  reduetion  and  maintenance  fails,  the  after  results  are  very  unfavor- 
able, the  patient  being  left  with  a  weakened  and  rripph^d  ankle-jrdnt  and  foot. 
a6 
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The  deformity  remaining  is  that  known  as  pes  valgus,  and  since  the  weight  of 
the  body  falls  improperly  upon  the  astragalus,  the  weakened  internal  lateral 
ligament  is  kept  uix)n  the  stretch  and  the  ankle-joint  remains  permanently 
weak  and  painful.  The  reduction,  best  effected  under  general  anesthesia,  is 
made  by  crowding  the  heel  forcibly  forward  and  inward  and  maintaining  the 
foot  in  a  ix)sition  of  marked  inversion  and  dorsal  flexion  throughout  the  treat- 
ment. In  the  cases  which  become  compound  a  good  result  may  usually  be 
obtained  unless  the  wound  become  infected,  when  free  drainage  of  the  joint 
should  be  made  on  either  side  and  the  foot  kept  at  a  right  angle  to  the  leg 
in  the  hoixj  of  obtaining  ankylosis  in  this  position.  In  debilitated  and  diabetic 
subjects  amputation  is  sometimes  necessary. 

Fracture  of  the  Lower  End  of  the  Tibia  and  Fibula  by  Inversion 

OF  the  Foot 

These  injuries  occur  from  a  simple  twist  of  the  ankle  inward,  while  the 
weight  of  the  body  is  borne  upon  the  inverted  foot,  or  may  occur  from  more 
severe  degrees  of  violence,  such  as  falls  from  a  height  upon  the  foot  when 
the  weight  of  the  body  comes  upon  the  ankle,  while  the  foot  is  supinated.  Sev- 
eral types  of  fracture  may  occur,  according  to  the  degree  of  violence  which 
produces  the  injury.  In  the  cases  following  slight  degrees  of  violence,  such 
as  a  mere  twist  of  the  foot  while  walking  or  standing,  traction  upon  the  exter- 
nal malleolus  through  the  external  lateral  ligament  produces  a  fracture  of  the 
malleolus,  usually  at  or  near  its  base,  or  in  young  persons  through  the  epi- 
physeal cartilage.  In  a  second  group  of  cases  the  same  injury  occurs,  but  to 
it  there  is  added  a  fracture  of  the  tip  of  the  internal  malleolus  by  the  impact 
of  the  astragalus  against  it.  In  a  third  group  of  cases,  usually  due  to  extreme 
degrees  of  violence,  the  fibula  is  fractured  iii  the  same  place,  while  a  con- 
siderabh*  fragment  of  the  tibia  is  created,  including  the  entire  internal  mal- 
leolus, the  lino  of  fracture  running  up  the  shaft  obliquely  inward  a  variable 
distance.  This  group  may  be  accompanied  by  rupture  of  the  tibio-fibular  liga- 
ment. The  gravity  of  these  conditions  varies  considerably.  In  the  first  form 
there  is  no  t<nKl(»ncy  to  displacement  nor  any  distortion  of  the  ankle-joint. 
The  patients  get  well  rapidly  under  protection  and  immobilization  of  the  ankle. 
In  the  second  group  the  injury  is  somewhat  more  serious  and  convalescence  is 
more  prolonged,  but  no  permanent  disability  or  deformity  is  likely  to  follow 
if  the  case  be  properly  treated.  In  the  third  group  the  injury  is  a  very  serious 
one.  The  fragment  of  the  tibia  may  be  displaced  upward  and  inward  a  vari- 
able distance,  and  the  displacement,  though  in  many  cases  slight,  in  others  may 
be  considerable,  so  that  unless  the  fragment  is  brought  down  with  great  accu- 
racy into  its  former  position  a  permanent  change  occurs  in  the  shape  of  the 
articular  surface  of  the  tibia,  such  that  it  may  not  projK^rly  fit  the  astragalus, 
and  a  greater  or  less  ]x»rnianent  disability  may  result.  In  the  first  group  of 
cases,  in  which  the  external  malleolus  is  fractured  at  its  base,  there  will  be,  fol- 
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lowing  a  history  of  a  twist  inward  af  the  ankle  or  a  fall  of  moderate  severity 
upiii  the  siipiuated  fix>t,  pain  referred  to  the  region  of  the  ankle,  which  may 
he  slight  or  severe;  the  patients  are  still  able  to  walk  with  a  limp.  The  most 
marked  diagnostie  sij^ns  are:  (1)  A  line  of  extreme  tenderness  on  palimtion  at 
the  seat  of  the  fnietiire  in  the  tibiila.  (2)  Mohilitv  of  the  fragment,  wliieh  is 
elicited  in  the  following  manner:  The  surgeon  places  the  tip  of  hh  thmnb 
iHi*«n  the  \nAnt  of  the  external  inalleoliis,,  and  the  liiiih  heino^  supported  either 
across  his  knee  or  u\nm  a  table  or  bed,  grasps  the  limb  from  in  front  just 
above  the  ankle-joint  with  the  other  hand  to  steady  it  Pressure  with  the 
thumb  river  the  malleolus  may  at  once  cause  it  to  rock  against  the  tibia  in  such 
a  roauiier  that  the  examining  fingers  above  readily  detect  the  mobility  of  the 
ujijKT  end  of  the  fragment,  or  pressure  upon  the  base  of  the  malleolus  at  the 
|x>int  of  fracture  may  cause  its  tip  to  rock  back  and  forth  lieneath  tlie  exam- 
ining thumb  Indow.  If  the  leg  lie  grasped  al>ove  the  seat  of  fracture  and  strong 
pressure  be  nuule  upin  the  HhuUi,  it  will  frequently  eaus*^  jiain  where  the 
Imiie  is  brok€*u.  In  t!ie  second  grou]>  nf  cases  there  will  in  addition  he  a  |XJint 
of  extifme  teudeniess  and  pain  over  the  ti]i  of  the  inner  malleolus,  and  the 
presence  of  a  Inose  fragment  iu  this  situation,  sonietiTnes  with  erepitatiuii,  may 
Ikc  detected.  The  signs  iif  swelling  and  inflammation  of  the  ankle-joint  will 
he  mori^  marked.  In  the  third  group  of  cases,  in  addition  to  t!ie  signs  of  frac- 
ture of  the  tiljula  tliere  will  be  tenderness  along  the  line  of  fracture  of  the  til>ia 
extending  a  variable  distance  up  the  shaft,  according  to  the  size  of  the  fragment, 
and  if  displacement  exists  an  irregularity  in  the  contour  of  the  b*>ne  can  usually 
]w  appreciated*  Tt  may  be  possible,  moreover,  to  uuwe  the  fragment  of  the  tibia 
up  and  down  ujiou  the  shaft  ami  to  elicit  crepitation.  Other  signs  of  fracture 
and  marked  disability  are  present  in  these  cases.  The  actual  size  and  shape  of 
the  fragments  are  readily  sh<iwn  in  X-ray  jiictures. 

Fracture  of  the  Posterior  Portion  of  the  Articular  Surface  of  the  Tibia.— This 
injury  may  oc^^ur  as  a  part  of  the  lesion  uf  a  severe  Pott's  fracture,  such  ns 
may  l>e  produced  by  a  fall  from  a  height,  and  in  these  cases  there  may 
tn?  more  or  less  extensive  counuinution  of  the  lower  end  of  the  tibia.  Tlie 
existence  of  the  fracture,  when  it  occurs  alone  or  associated  with  a  fracture 
of  the  fibula,  may  best  be  recognized  with  certainty  by  means  of  X-ray 
pictures. 

Fracture  of  the  Anterior  Portion  of  the  Articular  Surface  of  the  Tibia. — This 
is  a  rare  injury  produced  by  the  impact  of  the  astragalus  against  the  anterior 
border  of  the  articular  surface  of  the  tibia.  It  could  probal>ly  be  recognized  by 
ordinary  methods  of  examination  and  certainly  by  means  of  the  X-rays. 

Fractubes  of  the  Fibula 

Fractures  of  the  fibula  may  wcur  at  the  upper  end,  or,  as  already  described, 
at  the  lower  end,  and,  furtheriuore,  the  shaft  may  be  broken.  Fruetures  at 
the  ypijer  end  may  occur  froui  direct  violence,  as  from  blows  and  falls  upon 
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the  upper  pnrt  o{  tlic  lit*nc,  or  rarely  by  innseiilar  action  due  to  violent  con- 
traction of  the  biee]ts  iimsfle.  A  third  group  of  cases  is  constituted  by  frac- 
tures caused  by  adduction  of  the  leg  an<l  traction  through  the  external  lateral 

li^^iiment  of  tlie  knee- 
joint.  An  associateci  le- 
sion in  a  certain  propor- 
tinn  of  cases  h  injury  to 
the  uuiscnlo-ciitaneoug 
branch  of  the  external 
pt^pl ileal  nerve.  The 
nervt^  in  its  exposed 
jHisirion  on  the  neck 
of  tlic  tihula  is  some- 
titoes  injured  by  the 
saioe  vic>lenee  which 
produces  the  fracture^ 
or  nuiy  be  pres>?€*tl  ujHin 
later  by  callus  or  dis- 
placed hone.  For 
symptouis  of  disturb- 
ance of  this  nerve,  see 
Injuries  of  the  Xerves 
of  tlie  Lower  Extrem- 
ity, Tn  certain  enees 
there  will  be  little  or 
no  displacenjent;  in 
others,  the  np[>er  frag- 
nKTit  is  dispiaeed  up- 
ward a  variable  dish 
fa  nee.  Tlie  recoil  t  ion 
(if  the  fracture  is  easy 
upon  palpation,  abnor- 
mal uioldlity  of  the  up- 
per fraiiwent  being  the 
most  nuirked  sign,  to- 
gether with  loealized 
pain  and  tendemnas. 
Fractures  of  the  shaft  of  the  fibula  occur  from  blows  upon  or  falls  against  the 
bone.  Owing  to  the  support  afforded  by  the  tibia,  and  the  fact  that  the  bone 
is  everywhere  surrounded  by  muscles,  there  is  usually  very  little  displacement. 
Tlie  other  signs  of  fracture  are,  however,  present.  Localized  pain  and  marked 
tenderness  when  the  point  of  fracture  is  pressed  upon,  together  witb  mobility 
of  the  fragments,  can  usually  lie  appreciated.  A  very  few  cases  have  been 
reported  of  separation  of  the  lower  epiphysis  of  the  fibula. 


I'IG.  '2'2iK — Old  United  pRACTtiiit  of  thk  Upi^eu  ICnd  uk  the 
FiBui^A  DvE  TO  l>ii{i;j-r  VtoLKVt  r.,  l^nioii  with  UtiU'  if  tmy 
displact*iiit'nl.  Nu  »yiii|ituitiij  of  utrvf  irritutioii.  (Author's 
coUcclJon.) 
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Dislocations  of  the  Fibula 
The  fibula  nmv  be  dislocated  eitlier  at  its  ii{»per  or  at  its  lower  end.     I 


n 


itions 


ttenial 


the 


sbx^atei 


fibula  may  U 

njii«c*iilar  fietimij  or  gradually  by  inef|uality  of  growth  U^weon  Hie  tilna  and 
fibula,  Ttii*  (li^loeations  of  tlic  upjjt^r  riid  may  be  otitward  and  tV>rwanb  biick- 
^vr&rd  or  upward.  The  tli.slocatiun  may  be  assoeiated  with  fnu-tiire  oi  ihe  tibia, 
or  of  the  fibula,  or  uf  buth  Wme.s.  Tlie  fnrward  di-lneatiuns  may  iHTur  fmm 
external  violence  or  from 


muu^ular  action.     The  di- 
agnosis is  entirely  sini[>le, 
tte  displaced  Iiead  of  the 
l)f>ne  is  readily  felt  in  it8 
abnormal  position,  and  the 
tcmlon  of  the  biceps  it^  oh- 
a^n-ed  prominent  beneath 
the  skin.      The  backward 
^iiskx^ations  are  extremely 
rare.      They   are   Ijclieved 
lobe  due  either  to  luuscu- 
hr  contract  ion,  or  in  utlior 
mi's  fo  traction  by  the  ex- 
t<mal  lateral  ligament  of 
the  knee-joint  in   violent 
^^Tenches  of  the  leg.     In 
this  form  also  tJie  diagno- 
sis IS  entirely  simple  nix>n 
itisj>ection   and   palpatioiL 
ard    dislocations    are 


t-pw 

Exceedingly   rare,   accord - 

^tig  to  Stinison,  only  three 

^ases  having  been  report etl. 

The  dislocation  affects  both 

^nds  of  the  bone.    There  is 

i»iarked    disability    of  the 

^Jikle    and    the    displaced 

l>oiie  is  readily  palpated  in 

its  new  position. 

Dislocation  of  tlie  lower  end,  except  as  a  complication  of  Pott's  fracture, 
is  exceedingly  rare,  Tt  is  produced  by  e version  of  the  foot  and  by  rupture  of 
the  tibio-filmlar  ligament,  Stimson  ^  states  that  there  are  Init  two  recorded 
cases.     In  the  ease  of  Tillaux*s,  quoted  by  Stimson, 

1  L.  A.  Stimson,  loc.  ciL,  p.  812,  1907, 


Fui.    2^i(>.— (it  NnHOT     ritACTLrilE    OF     liiii.     A.,  r.,  Kl<      h>iDA    OF     OIK 

Tibia  and  Fibula,  sMOwtXG  Production  of  New  Boxe 
AND  Small  Fhacjmk.vts  of  Bitllet,  Tlic  wound  wa.s  pro- 
duced by  a  bra.Hs-jackrri^ti  Rcmiiij^no  bulkt,  A  sinus  re- 
niainivl'  in  the  soft  part-s  from  which  some  pieces  of  builet 
were  extracted-     (Author's  collection*) 
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the  patient  in  stepping  from  an  omnibus  caught  his  foot  and  fell  forward.  The 
foot  was  everted,  there  was  a  large  ecchymosis  on  the  inner  side  of  the  leg  and  foot 
and  another  on  the  outer  side;  the  ankle  was  swollen  and  tender,  espetrially  on  the 
inner  side;  no  fracture  could  be  found.  The  lower  end  of  the  fi])ula  was  freely 
movable  forward  and  backward  with  cartilaginous  crepitus  and  could  be  drawn 
outward  so  far  that  the  end  of  the  finger  could  be  inserted  between  it  and  \\\o 
astragalus.    The  patient  made  a  good  recovery. 

Spontaneous  or  Pathological  Dislocations. — Dislocations  of  the  iipp^r  end  of 
the  fibula  have  been  recorded  as  the  result  of  destructive  inflammations  of  the 
tibio-fibular  joint  and  from  overgrowth  of  the  tibia  following  osteomyelitis.  It 
has  also  been  observed  as  the  result  of  rachitic  disease  of  the  bones. 


CHAPTER    XXVI 

DISEASES   OF  THE   LEG 

EvKUY  variety  of  skin  leaion,  whether  due  to  injury  or  disease,  is  observed 
upon  the  t^kin  nf  the  leg.  It  is  the  home  nf  the  varicose  ideer,  u  favorite  site 
for  fhronie  erzeiiia  and  for  tertiary  sy|ihilitie  lesions.  All  tlie  intlainniatory 
jiri  I  cesses  of  the  skin,  fnnnieles,  small  ahs(*esses,  erysipelas,  lynjphanf^itis,  etc., 
Oiviir  iipou  the  leg  with  great  frequency^  and  wlnle  the  diagnosis  of  these 
various  conditions  has  for  the  ninsr  part  already  W^^n  elsewhere  doscrilicd, 
in  the  leg  they  possess  eertain  peenliarities  which  demand  attention.  Phlebitis 
and  periphleijilis,  sometimes  witli  ahseess  fornialion,  are  not  infrequent  coni- 
plieations  of  uleers  of  the  leg  of  the  ehronie  variety.  The  deep-seated  gnp]!ura- 
tive  processes  in  the  iutemmsenlar  planes  are  less  common  in  the  leg  than  in 
the  f<>rearnu  and  yet  tliey  nevertheless  (xrnr  with  eonsirlerahle  frequency; 
sometimes  as  an  extensi^in  from  suppurative  processes  of  tlie  fool,  sometimes 
from  infected  winnids  of  the  soft  parts,  as  a  conqdi*'ation  of  fractures  of  the 
tihia  and  filmhij  and  as  a  secondary  pnx^ess  in  cases  of  acute  sup|Hirative  osteo- 
myelitis u(  the  tihia.  The  calf  of  the  leg  may  he  the  seat  of  he<l-sores  in  cases 
of  jiaraplegia  due  to  injury  or  disease  of  the  spinal  cord;  and  in  a  good  many 
instances  1  have  oliserved  pyenuc  ahscesses  localized  in  the  thick  nuiscles  of 
the  calf.  The  reparative  processes  in  lesions  of  the  leg,  wdiether  in  the  nature 
of  wianids  or  infectious  lesions  of  any  sort,  are  not  as  active  as  in  the  upper 
extremity,  on  account  of  the  less  perfect  circulation  produced  by  maititeuance 
of  the  erect  posture.  The  various  ulcers,  wounds,  and  supei-ticial  inflauuuatory 
lesions  of  the  leg  are  usually  not  as  painful  as  similar  conditions  in  tlie  fore- 
ann,  and  do  not,  as  a  rule,  interfere  with  locomotion,  so  that  individuals  thus 
afflicted  are  apt  to  continue  upon  their  feet.  As  a  eonseqiienee,  such  conditions 
are  prone  to  become  chronic  or  to  heal  but  slowly,  and  this  is  more  particu- 
larly true  of  those  who  have  varicose  veins  of  the  leg  with  imjjerfect  valves. 

ULCERS    OF    THE    LEG 

Tlirec  lesions  are  so  I'omnnmly  assitciatcfl  iu  the  leg  that  they  may  be  said 
to  constitute  togetlier  practically  a  pathological  entity;  they  are  rarimsr  veins 
af  the  leg,  chronic  eczema,  and  chronic  ulceration.  They  affect  j>t*f*plc  dur- 
ing adult  life  and  middle  age,  and  are  espet*ially  frequent  ammig  those  who 
hav^e  varicose  veins  and  are  obliged  to  be  all  day  long  upon  their  feet,  and 
wlio,  in  addition,  are  imcleaiily.     The  varicose  veins  having  oure  developed, 
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the  apixiiiriuice  of  a  clirouic  eczema  followed  by  an  ulcer  sooner  or  later 
occurs  in  a  large  pruportiou  of  cases.  The  patients  rarely  belong  to  the  well- 
to-do  elassj  who  receive  suitable  treahiient  for  the  varicose  veins,  or  who  take 
suitable  care  of  a  slight  injury  of  tlie  shin.  Laboring  men,  cooks^  waiters,  and 
stMUl,  middle-aged  females  who  have  bt>rue  a  numlK^r  of  chihlron,  are  regnihirly 
the  sufferers  from  this  condition. 

History  of  the  Ulcer. — lit  iff  pi  at  I  casfs  of  cJfron!c  tiln'r  of  the  leg  the  lii  story 
in  ufteu  as  fuHows:  An  individual  of  (*areless  and  uncleanly  babits  afflicted  with 
varicose  veins  of  the  leg  receives  some  trifling  injury,  a  wound  or  abrasion 
upon  the  shin,  and  neglects  it*  A  slight  infection  follows,  and  tlie  healing  is 
delayed  by  a  more  or  less  acute  suppuration  of  the  raw  surfacp.  Healing 
finally  occurs,  but  the  near  remains  weak  and  friable.     Another  slight  injury 


Fio.  231. — STEREoac?opic  X-uay  Ficture«  of  a  Nefju.k  EMiiKt>t]r,D  is  the  Soft  Parts  of  a  Max's 
Leo.  ir  the«ie  picture^t  bo  virwrtl  tlirough  an  oniinary  rcfrut-ting  cttrcoscope,  the  relation  of  the 
ni?etlk'!  to  i\w  bntn*fl  can  hi*  fUuiuly  ^hti.     (Author's  cr>lli'rlifm.) 

fidluws  at  the  satne  point,  and  this  again  beeomes  infected  and  is  agnin 
neglected.  Healing  is  still  further  delayed,  and  the  individual  often  develofis 
a  papular  or  a  vesirulRr  eezeuia  as  the  rej:5ult  of  the  irritation  of  the  Burronnd- 
ing  skin  produced  liy  rlie  infections  discharge,  notaldy  if  improper  and  dirty 
dressiTigs  are  applied  and  kept  on  fi>r  many  days.  In  other  eases  the  eczema 
is  first  develojTed  as  the  result  of  imperfect  nntritinn  of  tbe  skin  and  mechanical 
or  other  irritation.  The  patient  seratehes  the  itching  nrea  and  produces  an 
infected  abrusinn  with  bis  finger  nails.  Tn  still  other  eases,  an  eczema  or  a 
small  wound  occurs  at  the  site  of  some  former  injury  which  has  left  behind 
a  mass  of  poorly  nourished  scar  tifisue;  such  may  be  an  ordinary  wound,  a 
burn,  or  any  other  lesion  which  has  left  a  scar  behind.  No  matter  how  the 
process  originates,  a  time  arrives  when  tlie  infected  raw  surface  produced  no 
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V         /onger  heals.     The  attacks  of  acute  inflammation  liave  been  accompanied  by 

W  infiltration  of  the  surrounding  skin  with  leuccxiytcs  and  finally  by  the  forma- 

r  /ion  of  cicatricial  tissue.    Each  succeeding  attack  of  acute  inflammation  is  fol- 

JfMved  by  the  production  of  more  connective  tissue  of  new  formation,  and,  as 

^iiue  goes  on,  this  contracts  and  still  further  impairs  the  blood  supply  of  the 

^Jcin.    The  edges  of  the  ulcer  and  the  surrounding  skin  become  hard  and  leath- 

^^•x^y.     Under  appropriate  treatment  it  is  possible  for  these  ulcers  to  heal,  and 

i^  properly  cared  for  and  protected  a  recurrence  may  be  avoided;  but  since 

"<^  lae  individuals  are  usually  ignorant,  poor,  dirty,  and  careless,  they  neglect 

"^  iaemselves  so  that  the  conditions  are  unfavorable  for  permanent  cure. 

In  another  group  of  cases  the  ulcer  begins  at  the  site  of  rupture  of  a  vari- 
^^>«D3e  vein,  or  in  the  skin  overlying  an  area  of  j>eriphlebitis  affecting  such  a 
"^~«^in.  Other  and  less  common  causes  for  the  production  of  chronic  ulcers  of 
X:"lne  1^  are  the  sears  and  sinuses  left  after  an  acute  or  chronic  osteomyelitis 
*3:»  df  the  tibiae  the  scars  of  former  tuberculosis  of  the  skin  secondary  to  tubercu- 
l^iDsis  of  bone,  or  syphilitic  scars.  Be  the  origin  of  the  condition  what  it  may, 
*fc%e  course  of  the  disease,  other  things  being  equal,  is  much  the  same. 

Bawrite.Bitei. — The  favorite  sites  for  chronic  ulcer  of  the  leg  are  at  the 

3  ^imctiaii  of  its  lower  and  middle  thirds,  most  often  over  the  subcutaneous  sur- 

:^"ace  of  the  tibia  in  front,  sometimes  over,  or  just  behind,  one  or  other  of  the 

^K-^ialleoliy  tlioiigh  any  other  part  of  the  leg  may  be  affected.     The  ulcers  may 

I  »e  single  or  multiple. 

Siae  aad  Bhape. — In  size  and  shai)e  they  vary  in  different  cases  according 
*  ^  the  age  of  the  ulcer  and  other  conditions.  When  well  develoi)ed,  one  may 
:<3lnd  an  ideer  varying  in  size  from  a  minute  point  u])  to  a  raw  surface  as  large 
^^a.s  a  silver  dollar,  or  in  some  cases  as  large  as  the  palm  of  a  hand,  and  in  still 
^'i^thera  the  entire  limb  will  be  encircled  by  a  raw  ulcerated  surface  occupying 
^3m^  very  large  area  indeed.  The  surrounding  skin  is  hard  and  leathery,  immov- 
^^.bly  attached  to  the  deeper  soft  parts,  and  even  the  tibia.  The  whole  log  and 
^^.nkle  are  frequently  edematous;  the  skin  surrounding  the  ulcer  is  blue  or 
;Xpiirplish-red,  or  brown,  owing  to  a  deposit  of  blood  pigment  and  to  chronic 
"^-^enous  congestion. 

Character. — An  almost  invariably  accompanying  lesion  is  a  chronic  squamous 

^^^czema.     The  skin  is  covered  with  scales  of  dry  horny  epithelium.     Such  may 

^3e  small  and  thin,  or  may  consist  of  thick  crusts  and  masses  of  epithelium 

^^nuxed  and  cemented  together  by  dried  discharge.     If  such  crusts  be  removed 

^he  underlying  skin  is  smooth,  glistening,  and  moist.    In  old  and  chronic  cases 

'^he  skin  not  only  surrounding  the  ulcer  but  also  of  the  foot  is  markedly  thick- 

^^ned,  rough,  and  elevated  into  warty  prominences.     The  edges  of  the  ulcer 

^ire  of  a  cartilaginous  hardness,  owing  to  the  infiltration  of  the  skin  and  sub- 

^Jutaneous  tissues  with  dense  scar  tissue.     The  ulcer  itself  is  of  vari/ing  depth, 

according  to  the  duration  of  the  process  and  the  number  of  attacks  of  necrotic 

infection  which  have  preceded.     In  recent  cases  the  ulcer  may  be  only  one 

eighth  of  an  inch  deep,  or  in  others  it  may  extend  down  to  or  even  involve  the 
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periosteum  or  the  tibia  itself.  The  base  may  be  covered  with  flabby,  pale 
granulations,  or  in  eas(*s  in  which  the  reparative  process  is  at  a  standstill,  the  base 
of  the  nicer  will  consist  of  a  smooth,  glistening,  pale  surface  of  dense  filirous 
tissue  upon  which  no  granulations  can  be  detected.  Such  a  surface  may  Ik? 
covered  with  a  thiimer  or  thicker  pellicle,  or  soft  scab  of  partly  dried  semi- 
purulent  discharge.  In  other  instances,  if  at  the  time  the  ulcer  l>e  acutely  in- 
fected with  pyogenic  germs,  the  discharge  will  be  profuse  and  distinctly  puru- 
lent. The  base  of  the  ulcer  in  these  cases  will  be  covered  by  a  yelloNN-ish 
slough,  or  with  infected  granulations.  In  still  other  cases,  following  an  attack 
of  acute  infection,  the  base  of  the  ulcer  wull  be  black  and  necrotic,  and  will 
give  forth  a  foul,  putrid,  stinking  discharge  of  a  thin  and  watery  character. 

Varieties. — In  former  days  it  was  customary  to  group  ulcers  under  various 
heads  according  to  their  clinical  characters,  though  such  grouping  liad  no  par- 
ticular pathological  significance.  Though  many  of  the  terms  thus  used  are 
now  obsolete,  1  give  them  here  for  the  sake  of  completeness.  Thus,  it  was  cus- 
tomary to  speak  of  health jf  ulcers,  and  by  this  was  meant  that  the  prooefls  of 
granulation  and  healing  was  going  on  in  the  ulcer  and  that  it  presented  the 
appearances  of  a  healthy  healing  sore — namely,  that  the  granulations  were  red 
and  bled  readily  ui)on  mechanical  irritation,  that  the  amount  of  discharge  was 
slight  and  watery  ratine  fhan  purulent,  and,  further,  that  the  epithelium  was 
growing  in  from  the  edges  of  the  raw  surface  toward  the  center,  thus  cover- 
ing in  the  granulations. 

The  ordinary  ty])e  of  chronic  ulcer  of  the  leg  which  showed  little  or  n<^ 
tendency  toward  spontaneous  healing  was  known  as  an  indolent  ulcer,     Thr 
edges  of  tlic^  ulcer  were  hard  and  poorly  nourished,  granulations  were  absent  ^^ 
or,  if  j)reseiit,  they  were  pale,  flabby,  and  anemic,  or  the  base  of  the  ulcer  wa^^ 
covered  with  a  soft  purulent  or  sloughy  crust.     The  discharge  from  such  aiKm 
ulcer  might  be  (hstinetly  purulent,  watery  or  blood-stained,  according  to  th    — « 

character  and  intensity  of  the  pyogenic  or  other  infection.     Sloughing  or  gm 1- 

grenous  ulcers  were  those  in  which  the  base  of  the  ulcer  was  necrotic,  or  ha^^d 
undergone  j)ntri(l  decomposition,  as  already  described.  Irritable  or  jxiinf^^  ul 
ulcers  were  those  showing  extraordinary  sensitiveness  when  irritated.  TIi^^w?v 
are  superficial  u]c(^rs  in  which  the  nerve  endings  of  the  skin  are  expf»st^^— mI. 
Phagedenic  ulcers  was  the  term  used  to  describe  any  form  of  ulceration  whi       jiA\ 

tended  to  j^rogress  more  or  less  ra])idly  from  the  edges  and  in   depth,  d  ine 

to  any  form  of  infection  causing  progressive  necrosis  of  tissue,  in  the  preser  —  we 

or  absence  of  an  impoverished  blood  supply.     Other  terms  which  have  h< ^'ri 

used   to  characterize  ulcers  are  fungous  or  f ungating   ulcers.      By   this  ^ iv/> 

meant  that  j)(>orlv  nonrisli(^d  granulations  sprang  from  the  base  of  the  uL    <rr 
and  projected  above  the  level  of  the  surrounding  skin.     Although   the  t(  ~  rw 
has  no  distinct  pathological  significance,  it  has  been  used  as  a  descriptive  ttr'nii 
in  tuberculous  ulceration,  and  even  to  describe  the  exuberant  masses  o{  epi  tht^ 
liomatous  tissue  whieh  ])roject  above  the  surface  of  an  ulcerated  epithelio/////. 
The  term  rodent  ulcer  was  used  as  descriptive  of  the  slowly  progressive  fonz/^* 
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of  epithelioma  doscrihed  in  Vol  I  and  elsewhere  under  Tumors,  The  terms 
induraled  idrpr,  fissured  w/rrr,  and  fiduloits  ufa'v  <leseri!>e  theinsi^lves.  Other 
terms  are  trophie  ulcer,  described  imder  Injuries*  of  Xerves;  Marjolin's  ulecr, 
used  to  designate  the  malignant  degeneration  (epithelioiuatous  degeneration) 
which  sometimes  oeeiirs  in  the  base  of  a  chronic  ulcer  wherever  situated. 

Acute  and  Ckronic.— The  terms  acule  and  chronic  nlef^rfjtwn  serve  to  dis- 
tinguisli  elinically  l»etween  rapidly  progressive  forms  of  tissue  necrosis  due  to 
various  kinds  of  iufectiiui,  or  to  want  of  hlood  supply,  or,  on  the  other  handj 
the  term  chronic  is  used  as  descriptive  of  any  uf  tlie  forms  of  jrrogressive  tissue 
destruction,  8yi>hilitic,  tnl>ereulous  or  other,  in  which  the  e^vurse  of  the  process 
is  slow  and  ehrnnie.  A  peculiar  form  of  ulceration,  elsewhere  desc*rihed,  is  that 
which  follows  |)rolonged  exposure  of  the  skin  to  the  X-rays.  (See  the  X-rays 
in  Surgical  Diagnosis,  Vol.  I;  also  Diseases  of  the  lland^  Vol.  II L) 
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As  already  iufh'eated,  ehronie  ulcers  nf  tlie  le^r  may  Itecome  so  extensive 
that  they  gin  He  the  lindh  In  these  eases  not  only  the  venous  but  also  the 
lymphatic  eireulation  may  he  serinusly  interfered  with,  so  that  the  leg  below 
the  uleer  and  tin*  fo<if  nuiy  undergo  a  sort  of  elephantiasis.  The  parts  helnw 
the  uleer  undergo  a  marked  inerease  in  size;  the  skin  beeomes  enormously 
hjpertrophied  and  elevated  into  warty,  nodular,  rough,  uneven  masses.  The 
subcutaneous  tissues  are  infiltrated  with  inflammatory  tissue  of  new  formatinn. 
In  the  worst  eases  a  similar  infiltration  ueeurs  into  the  muscles,  into  the  tendon 
sheaths,  and  even  involves  the  bone.  The  muscles  undergo  atrophy,  the  ten- 
dons are  locked  in  their  sheaths,  bone  may  be  eroded  or  irritated  with  the  pro- 
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duction  of  osteophytes.  The  ankle-joint  and  the  joints  of  the  foot  become  im- 
mobile, and  the  function  of  the  limb  is  greatly  impaired. 

It  happens  occasionally  that  a  chronic  nicer  of  the  leg  from  whatever  cause 
undergoes  an  epitiieliomatous  degeneration.  This  change  may  be  suspected 
when  hard,  firm  granulations  sprout  up  from  the  base  of  the  ulcerated  area 
above  the  level  of  the  surrounding  skin,  which  bleed  readily;  and  where  the 
condition  cannot  be  improved  by  rest  in  bed  with  elevation  of  the  limb,  by 
cleanliness,  support  of  the  circulation,  and  other  measures  of  a  curative  char- 
acter in  ordinary  forms  of  ulceration.  The  diagnosis  of  epithelioma  is  to  be 
confirmed  by  removing  a  fairly  liberal  piece  of  the  granulating  surface  and 
including  also  a  portion  of  the  border  of  the  ulcer.  The  excision  should  go 
rather  deeply  into  the  underlying  structures,  for  even  by  microscopic  examina- 
tion, in  the  early  stages  of  these  cases  the  diagnosis  may  be  a  little  doubtful, 
unless  the  piece  excised  is  of  the  character  described.  1  have  happened  to  treat 
a  considerable  number  of  these  cases.  In  some  the  epitheliomatous  degenera- 
tion occurred  on  an  ordinary  chronic  ulcer  of  the  leg  associated  with  varicose 
veins.  In  one  case  the  epithelioma  developed  in  the  base  of  an  ulcer  which  had 
existed  for  many  years  in  the  scar  of  a  very  ancient,  deep  burn  of  the  leg.  In 
some  of  these  cases  infection  of  the  lymph  nodes  of  the  groin  is  long  delayed; 
in  others  it  occurs  at  rather  an  early  period.  In  the  case  mentioned  where 
the  epithelioma  developed  in  the  sear  of  an  ancient  burn,  a  change  in  the  char- 
acter of  the  ulcer,  suggesting  malignant  degeneration,  had  occurred  only  two 
or  three  months  before  I  saw  the  case.  The  diagnosis  was  readily  made  upon 
examining  a  portion  of  the  hard  granulation  tissue  under  the  microscope.  The 
patient  was  a  man  aged  fifty-two  years,  in  good  general  health  and  of  powerful 
.pliysi(]ue.  I  amputated  in  the  middle  of  the  thigh.  At  that  time  there  were  no 
evidences  of  an  enlargement  in  the  inguinal  lymph  nodes.  Six  months  later 
the  lymph  nodes  were  enlarged  and  hard,  and  I  extirpated  all  the  glands  on 
that  side.  Local  and  regional  recurrences  took  place  after  a  few  months.  I 
treated  the  recurrences  with  the  X-rays,  the  condition  being  entirely  inoper- 
able. Though  the  tumors  grew  smaller  for  a  time,  no  permanent  benefit 
followed,  and  the  patient  died  of  general  carcinosis.  In  very  recent  cases  and 
in  those  in  which  the  carcinomatous  area  is  small  and  superficial,  an  extirpation 
of  the  ulcer,  including  a  considerable  area  of  surrounding  healthy  tissues,  fol- 
lowed by  skin  grafting,  may  be  sufficient  to  affect  a  cure,  though  in  many 
instances  amputation  will  be  necessary.  The  best  treatment  in  the  individual 
case  must  be  decided  according  to  the  conditions  present. 

Complications  of  Chronic  Ulcer. — All  the  forms  of  chronic  ulcer  of  the  leg 
may  be  complicated  by  attacks  of  erysipelas  of  greater  or  less  severity,  some- 
times the  ordinary  cutaneous  variety,  sometimes  of  a  phlefjmonouf^  and  necrotic 
character,  attended  by  grave  constitutional  disturbances  and  by  widespread 
necrosis  of  the  subcutaneous  tissues.  During  the  days  when  I  was  interne  in 
Bellevue  Hospital  I  saw  a  good  many  of  these  cases  among  the  debilitated 
subjects  who  were  admitted  to  the  erysipelas  pavilion  in  that  institution.     A 
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man  would  be  admitted  with  the  history  that  lie  had  suffered  from  a  chronic 
ulcer  of  the  leg,  associated  with  varicose  veins,  for  months  or  years.    He  would 
usually  be  very  ill  indeed,  with  a  high  temperature,  a  rapid  pulse,  and  marked 
prostration.     In  some  of  the  cases  there  would  be  vomiting,  diarrhea,  and  cere- 
iral  symptoms.     The  affected  limb  would  be  greatly  swollen;  sometimes  of  a 
fiiahogany-red  color  from  the  ankle  to  the  knee.     The  surface  of  the  ulcer 
Would  be  sloughing  or  necrotic.     There  were,  as  a  rule,  no  localized  subcu- 
taneous abscesses  developed;  but  a  widespread  necrotic  inflammation  of  the 
^\ilx?utaneous  tissues  with  thrombosis  of  the  veins.     Numerous  long  incisions 
"^vould  l)e  made  and  permit  the  escape  of  thin,  sometimes  stinking,  brownish 
fluid,  and  later  there  would  follow,  if  the  patient  survived,  a  process,  partly 
Si^ippurative  and  partly  necrotic,  with  the  escape  of  numerous  sloughs  of  sub- 
^-""  iitaneoiis  origin,    llealing  and  convalescence  was  usually  long  delayed. 

LvMrjiANCiiTis,  due  to  an  acute  infection,  is  a  complication  often  observed 

5  Ti  the  course  of  chronic  ulcer  of  the  leg.     The  signs  and  symptoms  are  char- 

s^eteristie.     The  ulct^r  will  exhibit  the  signs  and  symptoms  of  acute  infection. 

H^ts  edges  will  become  more  reddened  and  swollen,  the  quantity  of  discharge 

^^vill  int-rease  and  become  distinctly  purulent  in  character;  the  granulations,  if 

s^tueh  are  present,  will  fade  away  and  the  base  of  the  ulcer  will  become  sloughy. 

Subjectively,  the  ulcer  will  become  painful.     The  red  streaks  running  upward 

toward  the  popliteal  space,  or  in  other  instances  uix)n  the  surface  of  the  thigh 

toward  the  groin,  will  readily  be  seen  on  inspection,  though  this  sign  is  usually 

xiot  as  marked  in  the  leg  and  thigh  as  it  is  in  the  forearm  and  arm.    The  lymph 

Kiodes  of  the  groin  will  become  swollen  and  tender. 

Pyemia. — One  of  the  complications  of  chronic  ulcer  of  the  leg  is  septic 
thrombophlebitis.  The  symptoms  produced  do  not  differ  from  those  which 
^x-cur  from  pyemia  in  other  situations.     (See  Pyemia,  Vol.  L) 

Phlebitis  and  PEKmiLEBiTis  are  frequent  complications  of  chronic  ulcer 
^^f  the  leg.     They  will  be  mentioned  when  discussing  varicose  veins  of  the  leg. 
The  various  forms  of  tuberculosis  of  the  skix  arc  observed  upon  the  leg. 
They  may  originate  from  infection  of  the  skin  its(»lf,  or  tlirough  the  blood,  or 
^nay  be  secondary  to  tuberculosis  of  the  bones  of  the  leg.     Tn  the  last  group 
^f  eases  the  diagnosis  is  usually  very  easy  from  the  history  of  a  cold  abs(*ess 
communicating  with  tuberculous  bone,  and  the  typi<*Hl  a])pearances  of  a  tuber- 
culous sinus.     In  the  other  forms  the  diagnosis  must  be  made  from  the  data 
given  in  Vol.  I  under  Tuberculosis  of  the  Skin. 

Syphilitic  Ulceration  of  the  Leo. — Syphilitic  ulceration  of  the  leg  may 
occur  as  the  result  of  the  breaking  down  of  gummata  of  the  soft  ])arts,  or  as 
a  secondary  process  following  gummatous  inflammation  of  the  periosteum  or 
bone.  The  latter  are  very  frequent  and  will  be  mentioned  under  syphilitic 
inflammation  of  the  bones  of  the  leg.  Xot  only  (crfiary  but  also  secondary 
syphilitic  eruptions  may  occur  upon  the  skin  of  the  leg.  Their  diagnosis  de- 
pends upon  a  history  of  syphilis,  upon  the  i^eculiar  characters  of  syphilitic  skin 
lesions  as  described  in  Vol.  I,  upon  the  detecting  of  tin*  sj^irocheta*  in  the 
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scrapings  from  raw  surfaces  in  suitable  cases,  and  sometimes  by  the  AVasser- 
niann  reaction  and  from  the  efficiency  of  antisyphilitic  treatment.  The  char- 
acters of  syphilitic  ulcerations  following  gummata  are  quite  typical.  The 
ulcers  nuiy  be  situated  anywhere  upon  the  leg.  They  are  usually  circular  iir  ^ 
outline,  with  a  punched-out  border,  and  a  base  composed  of  typical  gummy^  ^ 
material  suggesting  raw  bacon  in  appearance.  They  may  be  symmetrical  upoi:^-  ^] 
the  two  limbs.  Such  gummatous  ulcerations  may  take  on  a  serpiginous  char^r  ^i 
acter,  healing  in  one  place  while  the  ulceration  advances  in  a  new  directiorr^^  n 
(See  also  the  chapter  on  Syphilis  in  Vol.  I.)  Here,  as  elsewhere,  in  cases  ocr^^^ 
<loul)t  the  administration  of  large  doses  of  iodid  of  potassium  and  local  trea~  -^it 
ment  of  the  ulcer  with  calomel  will  often  establish  the  diagnosis,  since  syph,«r  ni 
litic  processes  are  favorably  affected  by  antisyphilitic  treatment.  It  is  to  UT  Ix 
borne  in  mind,  however,  that  a  syphilitic  ulceration  may  become  infected  se  -^e^c 
ondarily  with  pyogenic  microbes,  and  may  exhibit  all  the  characters  of  ie=3k  ai 
ordinary  chronic  ulcer,  or  in  other  cases  the  syphilitic  characters,  though  stE:  -Jtil 
pr(»sent,  may  be  more  or  less  completely  obscured  by  the  secondary  ]>yogen-«  iii* 
infection.  The  scars  left  after  gunnnatous  ulcers  have  healed  are  circular,  oft^  "lei 
(lej)resscd  ;  if  riH'ent,  coppi^r-colored ;  later,  white.     They  may  be  adherent  U 

underlying  bone. 

Treatment   of   Chronic   Ulcers. — The   cardinal    principles    of   treatment  ii 

chnmic  ulcers  of  the  leg  arc,  rest  in  the  recumbent  posture  with  elevation  of  t     zMhc 
limb,  cleanliness,  careful  antiseptic  treatment  of  the  ulcer,  together  with  n*     J*t>n- 
irritating  applications  to  the  associated  eczema,  with  support  of  the  circulati    -5<m 
by  the  application  of  strapping  and  of  bandages,  taking  care  to  afford  frtM>  e:^     xh 
for  the  (lischiirge.     The  applications  to  the  ulcer  itself  should  ccmsist  of  a/^^  ifi- 
ficplic  solutions,  or  of  dry  jtoirdcrs,  rather  than  of  ointmettls, 

VARICOSE    VEINS    OF   THE    LEG 

Varicose  enlargement  of  the  veins  of  the  leg  is  a  very  common  disej-^^B-se. 
]Mo(Ie  of  life,  racial  j)eculiarities  and  heredity  appear  to  be  j)redisposing  caii».  sejj 
in  a  certain  j)roportioii  of  cases.     The  development  of  the  disease  is  most  c«     jiij- 
nion  between  the  twentieth  and  the  fortieth  year,  although  it  is  observeil        in 
young  persons,  notably  among  boys  and  girls  who  grow  very  rapidly  and  b(*c<    ^mv 
very  tall.     Occasionally  the  condition  develops  only  late  in  life.     As  activc?r   or 
exciting  causes  may  be  mentioned,  any  interference  with  the  return  of  the  bl«  x«l 
of  the  lower  extreanity  to  the  veins  of  the  abdomen  and  thence  to  the  he-xirt. 
Among  such  causes  may  be  mentioned  any  of  the  abdominal  tumors  caus=^  iug 
pressure  upon  the  veins  of  the  belly,  whether  malignant  or  benign.     Of  sjx?^*iaJ 
frecpiency,  also,  is  the  influence  of  pregnancy.     In  pregnancy,  however,  it  is 
to  be  o])S(Tve(l  that  it  is  not  alone  the  mechanical  pressure  of  the  pregrifl/i^ 
uterus  upon  the  veins  of  the  abdomen  which  produces  a  varicose  condition  of 
the  veins  of  the  leg  since  dilatation  of  these  veins  is  often  observed  during*  the 
early  months  of  i)regnancy,  before  the  uterus  has  enlarged  sufficiently  to  in- 
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ierfere  meclianically  with  the  return  of  the  venous  blood  from  the  limbs.  Oc- 
I'tipations  which  necessitate  staiiiliiig  much  upon  the  feet  are  often  an  exciting 
cause  of  varicose  veins.  Tlie  essential  lenion  is  a  dilatation  of  the  affected  veins 
with  thinning  anil  partial  atrojiliv  uf  their  walls  and  a  consequent  failure  of 
the  valves  properly  to  suppurt  the  eoluuin  of  hluod.  The  valves,  in  other 
words,  bei^ome  incompetent. 

All  the  suhcutaneoua  veins  of  the  leg  and  thigh  may  Ihecome  varicoset 
although  the  most  freqnent  seat  of  the  lesion  is  in  the  superticial  subcutaneous 
veins  and  notably  the  veins  which  drain  into  the  internal  saphenous,  or  in 
some  cases  the  saphenous  vein  itself.  The  lesir>n  may  aflTeet  also  the  deep  veins 
of  the  extremity.  In  some  of  ihe  eases  the  large,  named,  veins  are  solely  or 
chiefly  iuvolveil ;  in  otliers 
the  smaller  veins  of  the  skin 
are  also  varicose,  while  in 
still  others  the  large  veins 
are  scarcely  affwtcd,  while 
the  snuill  cutaneous  and  suIj- 
cutaneous  veufuis  brauclies 
are  extensively  enlarged, 
tiirtuous  and  dilated  over  a 
hirge  part  td"  the  Tuub,  Thus 
we  see  in  certain  cases  a 
nuiss  of  large  tortuous,  di- 
lated veiuii  looking  like  cords 
or  womis,  some  of  theni  as 
thick  as  a  lead  pencil,  or  as 
a  man's  finger,  lieginning 
u]Kin  the  lower  and  inner 
aspect  of  the  limb  near  the 
ankle  and  extending  up- 
ward upon  the  calf,  or  upon 
the  front  of  the  leg,  to  end  at 
the  popliteal  space;  or,  in 
other  cases,  the  rjiain  trunk 
of  the  internal  saj>lienous, 
together  with  several  of 
it^  branches,  will  form  a  tortuous  canal  readily  visible  upon  the  thigh,  to 
end  often  in  a  marl'vd  sacculated  dilatation^  opposite  to  tlie  saphenous  opi^n- 
ing.  In  other  cases  such  locuilized  dilatations  are  observed  at  any  point  in 
the  course  of  the  enlarged  veins,  or  perhaps  more  frcfpiently  such  a  dila- 
tation is  observed  in  the  popliteal  space.  When  tlu*  individual  lies  dowTi, 
and  more  especially  if  he  lies  down  and  elevates  the  affected  liiuK  the  bluod 
flows  out  of  the  large  veins  and  tlic  dilatations  become  invisible.  In  cases  asso- 
ciated with  chronic  eczema,  with  induration  of  the  skin  and  subcutaneous  tis- 
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sues,  the  veins  which  stand  out  as  prominent  masses  when  the  individual  is 
erect  disappear  in  the  recumbent  posture  and  remain  only  as  slightly  depressed 
grooves  running  through  the  hardened  subcutaneous  tissues. 

A  test  which  was  devised  by  Trendelenburg  for  determining  whether  the 
valves  of  the  dilated  veins  were  or  were  not  competent,  is  sometimes  useful 
and  is  performed  as  follows:  The  patient  is  placed  upon  his  back  and  the 
affected  limb  is  elevated.  The  dilated  veins  promptly  empty  themselves  into 
the  general  circulation.  Pressure  is  then  made  upon  the  saphenous  vein  just 
below  the  saphenous  opening.  The  patient  is  then  permitted  to  get  up.  The 
dilated  veins  slowly  fill  with  blood  and  again  become  visible.  The  finger  is 
then  removed  from  the  saphenous  vein.  If  the  valves  of  the  veins  are  incom- 
peient  the  blood  will  rush  suddenly  downward  by  gravity-  and  fill  the  dilated 
vessels  throughout  the  limb  almost  instantly,  and  they  will  again  become 
markedly  distended  and  prominent. 

In  the  cas<\s  in  which  the  smaller  veins  are  chiefly  or  solely  affected — and  in 
this  latter  group  tlie  ])ationts  are  more  often  women  than  men — one  finds  larger 
or  smaller  areas,  sometimes  as  large  as  a  man's  hand,  sometimes  occupying 
nearly  the  whole  of  the  leg,  where  the  minute  veins  of  the  skin  and  subcuta- 
neous tissues  are  dilated.  The  dilated  vessels  are  readily  observed  as  a  fine 
blue  network  shimmering  through  the  skin  with  here  and  there  a  small  bluish 
nodule  as  large  as  the  head  of  a  pin,  or  as  large  as  a  pea  or  larger,  representing 
sacculated  dilatations  of  greater  or  less  size.  Upon  palpation  these  areas  may 
feel  firmer  than  the  surrounding  parts  on  account  of  the  production  of  new 
connective  tissue,  or,  on  the  other  hand,  they  may  be  of  a  spongy  consistence. 
This  group  of  cases  is  not  in  general  amenable  to  oj)erative  treatment,  unless 
the  large  venous  trunks  l)e  also  dilated. 

In  those  cases  in  which  c(msiderable  sacculated  dilatations  occur  in  the  large 
veins,  the  blood  current  mi\y  be  so  feeble  that  stagnation  and  coagulation  take 
place.  In  a  few  cases  spontaneous  cure  by  the  formation  of  organized  thrombi 
and  ol)literation  of  the  vein  is  a  possible  though  rare  incident.  Such  thrombi 
may  undergo  calcification  with  the  production  of  phleholiths.  In  these  cases  of 
thrombosis  it  is  to  he  borne  in  mind  that  a  certain  peril  exists  for  the  individual, 
namely,  tliat  tlie  coaguluni  may  spread  throughout  the  large  venous  trunks  to 
the  saphenous  opening  and  tlience  to  the  femoral  vein  with  the  production  of 
emlM^lism  of  the  pulmonary  artery.  Therefore,  when  the  existence  of  such  \vi<h»- 
s])read  thrombosis  appears  possible  from  the  occurrence  of  pain,  swelling  of  the 
limb  and  the  formation  of  a  hard  cord  in  the  course  of  the  dilated  venous  trunk, 
the  ])atient  should  be  put  to  bed  in  the  r(»cuinbent  position  with  the  limb  elevated 
and  should  not  be  allowed  to  move  about  for  ten  days  or  a  fortnight. 

As  the  result  of  the  impaired  circulation  in  the  skin  and  subcutaneous 
tissues  of  the  leg  and  foot,  the  nutrition  of  the  limb  is  more  or  less  seriously 
interfered  with.  The  log  may  Ik*  habitually  edematous  and  congested,  and,  as 
described  in  the  ])revious  section,  the  occurrence  of  chronic  eczema  and  ulcera- 
tion is  exceedingly  common  from  slight  mechanical  and  chemical  insults.     In 
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old  and  neglected  cases  the  skin  and  subcutaneous  tissues  of  the  foot,  ankle,  and 
leg  become  hard  and  fibrous  and  adherent  to  the  deeper  structures. 

The  subjective  symptoms  produced  by  varicose  veins  of  the  leg  vary  some- 
^vrhat  in  different  cases.     In  a  general  way,  these  patients  suffer  from  a  sense 
of  weakness  in  the  limb,  of  fullness  and  distention,  the  muscles  become  readily 
fatigued  on  exertion,  and  pain  is  a  common  symptom.    The  pain  may  be  in  the 
'£oTm  of  neuralgias,  frequently  referred  to  the  sciatic  nerve  and  its  distribution, 
in  addition  to  which  there  may  be  sudden  severe  cramplike  pains  in  the  muscles 
of  the  limb.    In  different  cases  these  symptoms  may  be  entirely  absent  or  more 
or  less  marked.    The  larger  the  number  of  veins  affected,  and  especially  in  those 
cases  in  which  a  diffuse  enlargement  of  the  minute  veins  occurs,  the  more  pro- 
nounced will  be  the  symptoms  and  the  disability.     Among  the  accidents  which 
may  happen  in  cases  of  varicose  veins  of  the  leg  are,  rupture  of  a  vein,  or  the 
accidental  wounding  of  a  dilated  vein.     The  hemorrhage  which  follows  varies 
in  amount  with  the  size  of  the  opening  and  more  especially  with  the  treatment, 
or  want  of  treatment     Among  ignorant  individuals  it  often  happens  that  a 
ligature  is  placed  around  the  limb  between  the  rupture  and  the  trunk;  such 
ligatures  are  not  applied  tightly  enough  to  shut  off  the  arterial  circulation ;  as 
a  consequence,  very  rapid  or  even  dangerous  bleeding  may  occur  from  the 
ruptured  vein.     I  have  seen  numerous  instances  of  this  kind  in  the  hospitals 
where  the  degree  of  anemia  produced  was  serious.     Fatal  cases  of  bleeding 
from  this  cause  have  been  observed.     The  bleeding  is,  of  course,  very  easily 
controlled  by  slight  pressure  over  the  point  of  rupture  or  by  the  application 
of  a  pad  and  bandage  with  elevation  of  the  limb. 

When  the  rupture  takes  place  subcutaneously  there  will  be  produced  a  more 
or  less  widespread  infiltration  of  the  subcutaneous  tissues  of  the  limb  with 
blood.  The  signs  and  symptoms  will  be  swelling  of  the  extremity  and  the  occur- 
rence of  widespread  ecchyinosis. 

FUebitis  and  PeriphlebitiB. — Attacks  of  acute  inflammation  of  tlic  walls  of 
varicose  veins  and  of  the  surrounding  subcutaneous  tissues,  which  may  remain 
localized  outside  the  vein,  or  be  accompanied  bv  thrombosis  of  the  same,  arc 
frequent  accidents.  When  the  vein  is  superficially  placed,  the  signs  and  symp- 
toms are  quite  marked.  The  vein  increases  in  size  and  becomes  hard.  It  is 
surrounded  by  a  more  or  less  extensive  area  of  infiltrated  subcutaneous  tissue, 
over  which  the  skin  is  reddened.  There  is  tenderness  on  pressure,  as  well  as 
spontaneous  pain  along  the  course  of  the  vein.  Constitutional  symptoms — fever, 
prostration,  leucocytosis,  etc. — will  be  more  or  loss  marked  according  to  the 
character  and  extent  of  the  infection.  In  some  cases,  under  rest  and  suitable 
treatment  resolution  occurs  with  or  without  thrombosis  of  the  affected  vein 
and  possible  cure.  In  others  localized  abscesses  may  be  formed,  either  around 
the  vein  or  in  the  caliber  of  the  vein  itself,  with  perforation  of  its  wall  and 
the  formation  of  a  subcutaneous  abscess.  The  signs  and  symptoms  of  such 
abscesses  in  the  course  of  the  vein  arc  the  usual  ones  of  abscess  in  other  situa- 
tions and  need  no  special  description.  In  these  suppurative  cases  the  dangers  of 
87 
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pyemia  and  septic  embolism  are  fairly  marked,  though  in  my  experionee  they 
are  rare  accidents. 

Diagnosis  of  Varicose  Veins. — The  diagnosis  of  varicose  veins  of  the  leg  is  j^ 
usually  entirely  simple.  The  veins  are  visible  upon  insj^ection,  when  the  patient  ;j. 
stands  erect.     There  is  edema  of  the  ankle  and  over  the  lower  third  of  the  tibia.       _^ 

In  some  cases  it  may  happen  that  the  large  deep  veins  of  the  extremity  are  ^^« 
notably  varicose,  while  the  superficial  veins  are  not  affected.  In  these  cases,  ^  j=^ 
however,  it  will  usually  be  found  that  groups  of  the  smaller  subcutaneous  veins,  ^  r  -^^ 
notaldy  in  the  region  of  the  ankle,  are  varicose,  and  if,  under  such  conditionsjar?  ^i.*; 
the  individual  complains  of  pain  in  the  limb,  of  a  sense  of  weakness  and  oft^  ^  i>i 
cramplike  pains  in  the  muscles  of  the  thigh  at  night,  and  of  pain  in  the  cours^.^^s( 
of  the  sciatic  nerve,  a  varicose  condition  of  the  deeper  veins  is  a  highly  prob-czJ'^b 
able  diagnosis. 

ELEPHANTIASIS    OF    THE    LEG 

Obstruction  of  the  lymph  channels  of  the  lower  extremity  from  any  cans^^s  m^M 
may  give  rise  to  the  condition  known  as  elephantiasis.  In  the  largest  i)rojM»rB'«.*^> 
tion  of  the  cases  the  disease  is  due  to  infection  with  filariasis,  as  described  ir  i  i 
Vol.  II,  under  Elephantiasis  of  the  Scrotum  and  Penis.  A  certain  prop^ji 
tion  of  the  cases  are  due  to  obstruction  of  the  lymph  channels  from  other  causes: 
such  as  surgical  operations  which  destroy  a  large  number  of  lymph  vessels,  tlr  K  -Jth 
pressure  of  tumors,  chronic  inflammatory  conditions,  occasionally  intense  aiM-j^  jnc 
often  repeated  venous  congestion  of  the  limb  from  any  cause,  and  in  rare  \wr  mt  in 
stances  it  is  observed  as  a  congenital  condition.  Some  of  the  cases  seen  in  ilM'  sMbe 
United  States  are  due  to  filariasis,  others  are  due  to  some  of  the  causes  ju  m:  .pust 
mentioned.  In  others  the  condition  seems  to  be  rather  one  resembling  diffiir  -k^  Jise 
tumor  formation  than  anything  else — a  combination  of  fibroma,  lipoma,  ar":M:  jnd 
lymphangioma.     Such  a  case  is  shown  in  Fig.  76,  page  242,  Vol.  I. 

The  diagnosis  of  the  parasitic  forms  may  sometimes  be  made  by  findiix'  -ing 
the  parasites  in  the  blood,  either  at  night  or  during  the  daytime,  accordii«r   ing 
to  the  variety  of  filaria  causing  the  condition.     In  some  cases  of  multiple  r«      in- 
fcciions  the  adult  worms  have  been  found  in  the  discharge  from  a  lymph  fistic  ^^Jtla 
of  the  scrotum  or  lower  extremity,  in  the  fluid  of  hydrocele,  in  the  epidi<lyni  -^-  lis, 
the  six^ruiatic  cord,  the  inguinal  and  other  lymph  nodes,  etc. 

The  signs  and  symptoms  of  the  disease  from  whatever  cause  are  charaet     _3I(t- 
istic.     There  is  a  slowly  develojied  enormous  hypertrophy,  affecting  esjK^cia  ^^i/Jr 
the  skin  and  subcutaneous  tissues.     The  limb  becomes  at  first  swollen,  the  sw    Kin 
and   subcutaneous   tissues  gradually  become  more   and   more  thickened.  .15 

tiuie  goes  ou  the  limb  becomes  greatly  deformed;  massive,  irregularly  slia— 3W 
tumors  are  produced  in  addition  to  the  general  enlargement  of  the  limb.     '      The 
surface  of  the  skin  becomes  roughened,  homy,  and  thrown  into  folds.    In       the 
creases  between  these  folds  dirt  and   the  secretions  of  the  skin  collect       sud 
undergo  decomposition,  producing  excoriations,  eruptions,  inflammations      and 
ulcerations.     The  individual  suflFers  greatly  from  itching  and  often  from    pain 
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)f  distribution  of 


r<'terre<i  to  the  areas  of  distribution  of  soTi>?itive  nerves  coiiqirosstMl  hy  the  newly 
formed  tibroiis  tissue.  The  putrid  diseharges  froui  the  ereviees  suid  ulcerated 
surfaces  give  off  a  horriblcj  stinking  odorj  so  that  th<^  jiafient  uiay  become  an 
(4ijeet  of  ilisgiist  to  hiuLseif  as  well  as  to  otbers.  As  tiuic  goes  on,  iittaeks  of 
ervsipelatons  intlamuiatkm  are  eouinion,  and  these  lead  to  an  inerease  of  the 
swelling  and  to  an  ad<led  production  of  fibrous  tisi^uo.  The  limb  tuaj  beeouie 
so  increased  in  size  that  hK^oniotion  is  very  difficult  Partly  as  the  result  of 
deficient  nutrition  and  partly  from  want  of  use,  the  muscles  of  the  limb  and 
i'ven  Hie  Ikihos  uudorgx>  a  liigh  grafle  of  atrophy.  A  ennifiliraliiig  synovitis  in 
the  knee-  ami  aiikh'-jnint  may  (K-eur.  The  y>ro^ress  of  the  <lisease  is  a]»t  Ut  be 
marked  by  intermissions  in  maiiv  eases.  In  the  parasitic  eas(*s  the  onset  may 
Ik*  ([uite  acute.  The  patient  may  Im'  taken  severely  ill  witb  rigors,  fever,  and 
prostration,  and  ttie  lesion  in  t!ie  extrennty  may  more  or  less  reseudile  an  acnte 
cidlulitis  complicated  by  lympbangitis,  Tlie  i^roeess,  btiwever,  does  not  end 
in  suppuration,  and  after  a  few  days  the  acute  attack  subsi4les,  leaving  behind 
a  more  or  less  eireumscribed  or  diffuse  mass  of  induration.  Other  attaeks  of 
a  similar  character  follow^  at  irregular  intervals^  each  one  resulting  in  an 
increase  in  the  size  of  the  limb,  and  siicli  attacks  uuxy  l>e  separated  by  a  pc*ri**d 
of  weeks  or  nionfhs^  during  whicli  the  progress  of  tlie  disease  eomes  to  a  stand- 
still. Beginning  in  Hie  parasitic  eases,  usually  between  the  fiftecmth  and 
thirtieth  year  f^f  life,  many  years  may  elaitse  before  the  eonditinn  rc^aclies  its 
height.  Patients  may  live,  with  a  progressive  increase  in  the  size  of  the  limb, 
for  five,  ten,  fifteen  years  or  more.  The  disease  may  he  unilateral  or  bilateral. 
The  only  diffieulty  in  diagn<»sis  lies  iH^tween  the  }iarasilie  and  the  u<inparasitic 
forms,  and  it  is  to  l*e  made  from  the  data  already  giveu. 

Tbe  oidy  treatment  which  affords  even  a  palliation  of  the  eondttion  is  lire 
operative  removal  of  thick  wedges  of  skin  and  sulx^ntaneous  tissue,  the  b>ng 
axis  of  the  wedge  l»eing  <lir(H*tetI  transverse^] y  across  the  limb  rather  I  ban  in  its 
length.  Amputation  has  In^eu  done  in  a  few  cases  where  tlie  Hud)  Ix^came  so 
large  that  locomotion  was  impossible.  Ligation  of  the  femoral  artery  has  been 
trie<b  but  is  not  worthy  of  serious  consideration,  since  gangrene  of  tbe  limb 
has  followed  in  certain  eases  and  in  others  the  local  conditions  have  scarcely 
been  improved.    The  prognosis  as  to  cure  uf  elephantiasis  is  unfavorable. 


AITEXmiSMS    OF    THE    ARTERIES    OF    THE    LEG 


Aneurisms  of  tbe  anterior  and  posterior  tibial  arteries  are  relatively  rare. 
The  largest  proportion  of  them  are  of  traumatic  origin  and  they  occur  \vith 
about  equal  frequency  in  the  anterior  or  posterior  tibialsj  less  often  in  the 
smaller  arterial  branches  of  the  leg.  Tbe  traumatic  eases  follow  fractures 
of  the  bones  of  the  leg:,  eitlier  simple  fractures  or  tliose  which  are  compound 
by  direct  violence,  such  as  run-over  accidents  or  gunshot  wounds.  In  the  trau- 
matic cases  with  the  immediate  production  of  an  arterial  hematoma,  a  deefv 
Beated  tumor  will  \yQ  foniTed  quite  rapidly  and  will  give  tbe  signs  of  traumatic 
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aneurism  as  in  other  situations.  Owing  to  the  deep  position,  however,  of  these 
vessels,  it  will  often  happen  that  the  signs  of  aneurism  will  be  obscured,  and 
if  the  blood  constituting  the  tumor  has  largely  undergone  coagulation,  a  muruiur 
may  be  absent.  After  the  aneurism  has  reached  a  certain  size  it  will  usually 
pulsate  and  pressure  upon  the  femoral  artery  in  the  groin  will  cause  the  pulsa- 
tion to  cease.  In  many  instances  the  pressure  upon  the  veins  of  the  limb  will 
give  rise  to  obstruction  in  the  venous  circulation  and  marked  swelling,  even 
to  gangrene  of  the  foot.  Pressure  upon  the  nerves  will  cause  pain,  paresthesias, 
and  sometimes  disturbance  of  motor  function  in  the  muscles.  Aneurisms  of  the 
tibial  vessels  have  been  mistaken  for  abscesses  and  for  sarcomata.  As  a  compli- 
cation of  fracture  of  the  bones  of  the  leg,  ru])ture  of  the  tibial  vessels  or  the 
peroneal  has  been  recorded  in  a  fairly  large  number  of  cases.  Stimson  ^  states 
that  he  has  "  seen  hemorrhage  occur  from  the  anterior  tibial  on  the  eighth  day 
after  fracture  by  direct  violence  without  displacement;  the  rupture  waa  one 
and  a  quarter  inches  above  the  fracture  and  was  evidently  due  to  bruising  of 
the  artery  by  the  wheel  which  caused  the  fracture.''  If  the  wall  of  the  vessel 
is  only  moderately  bruised,  the  development  of  tl)e  aneurism  may  be  delayed, 
here  as  elsewhere,  for  many  days  or  weeks.  The  treatment  of  these  traumatic 
aneurisms  is  exposure  of  the  sac,  evacuation  of  the  clots,  and  ligation  of  both 
ends  of  the  aflFected  vessel.  If  a  sac  has  formed  with  definite  boundaries,  it 
may  be  extirpated. 

ACUTE  OSTEOMYELITIS  OF  THE  BONES  OF  THE  LEG 

The  tibia  is,  of  all  the  bones  in  the  body,  the  most  frdjuent  seat  of  acute 
8upj)urative  osteomyelitis,  being  affected  in  about  two  fifths  of  all  cases.  The 
original  f(KMis  of  infection  is  usually  in  the  spcmgy  tissue  near  one  or  other  of 
the  extreinitios  of  the  shaft  of  the  bone,  whence  the  infection  spreads  to  the 
medulla  up  or  down  the  shaft.  Secondary  involvement  of  the  epii)hyseal  car- 
tilages is  not  rare  and  spontaneous  fracture  may  cKvnr.  The  knee-  and  ankh^ 
joints  may  become  the  seat  of  a  serous,  seropurulent,  or  purulent  inflamiuation. 
The  inicror»rganisms  producing  this  disc»ase  are  here,  as  elsewhere,  most  com- 
monly tlu»  Staj)liyl()coccus  pyogenes  aureus,  and  yet  a  number  of  other  organisms 
may  he  responsible  for  the  condition.  Thus  the  Bacillus  tyj)hosus  during 
convalesc(Mic(»  from  tyj)hoid  fever  not  infrequently  invades  the  b(mes.  The 
])neuin(KMK*cus  may  alsf>  cause  oste'omyelitis  as  may  Bacillus  coli  and  other  forms. 
In  tlie  cas(»s  produced  by  Staj)hyloc<K*cus  pyogenes  aureus  the  course  of  the 
diseas(»  is  aj)t  to  be  more  acute  and  stormy  and  will  lead  more  often  to  a  rapi<lly 
fatal  septi(M) -pyemia  than  wli(»n  the  bone  is  invaded  by  the  other  forms  nieii- 
ticmed.  The  Bacillus  typhosus  especially  is  aj)t  to  produce  a  subacute  osteo- 
myelitis, and  yet  such  is  not  always  the  case,  notably  if  the  typhoid  bacillus 
is  asscK'iated  with  other  strictly  pyogenic  forms.  The  so-called  jyerittsiitiA 
alhiitninosa  and  scleras! ufj  osleomyelHis,  though  both  of  them  rather  rare,  are 

»  L.  A.  Stimson,  loc.  cit.,  p.  3S4,  1907. 


ACUTE  OSTEOMYEUTIS  OF  THE  BONES  OE  THE  LEG    565 


more  often  observeil  in  the  hbia  than  in  other  hones,      (For  a  ricscription  of 
tbeise  eonfJitions  Acty  Vol.  1,  page  ISii) 

The  general  signs  and  symptoms  of  acute  purulent  osteonijelitis  of  the 
long  l>ones  have  been  re]ieatedly  described  in  other  parts  of  this  book,  and  for 
them  the  reader  is  especiallj  referred  to  the  section  on 
acute  osteomyelitis  in  Voh  L  The  tibia  lying  sui)erticial 
througbont  its  whole  extent,  pernuts  an  early  reco^ition 
of  the  Iwal  distiirbanees.  The  local  signs  and  svioptoms 
of  the  disease  are  here  develo]»ed  early  and  are  well 
marked.  To  reeapitnlate  them  brieflVj  they  are:  Agoniz- 
ing, boring,  tearing  pain  referred  to  the  leg  with  extreme 
loeai  tenderness  juost  marked  uver  the  origin  *>f  the 
process.  Interference  with  the  venous  circulation  causes 
sw^-Iling  of  the  limb  and  sometimes  dilatation  of  the 
supertieial  veins.  There  is  total  loss  of  function  in  the 
extremity.  A  localized  swelling  of  the  bone  occurs 
when  the  periosteum  is  invaded^  and  this  wdll  be  more  or 
less  circumscribed  J  or  may  occupy  nearly  the  whole  length 
of  the  sbaftj  according  to  the  extent  of  the  process  in  the 
bone.  A\fter  invasion  of  the  periosteum,  swelling  of  the 
soft  parts  occurs  and  the  skin  and  subcutaueous  tissues 
overlying  the  front  of  the  tibia  Ix^couh*  edematous  and 
|jit  iiiion  pressure.  Invasion  of  the  overlying  soft  parts 
is  attended  by  greater  swelling  and  by  a  dusky  or  bluish 
dis<;uloretiou  of  the  skin. 

The  inflannnatory  iutiltration  of  the  soft  parts  will 
alwj  vary  in  extent  according  to  whether  the  prf^cess  is 
eontinetl  to  some  particuhir  part  of  the  l:>one  or  extends 
througliout  the  entire  sluift>  In  the  latter  group  of  cases 
the  swelling  will  involve  the  foot,  the  leg,  and  extend 
above  the  knee-j(0!it.  In  these  cases  also  dilatation  of  tlie 
subcutaneous  vc^iiis  is  particularly  marked.  The  nnly 
condition  with  which  the  disease  at  this  stage  is  likely  to 
be  confounded  is  a  phlegmonous  inflammation  of  tlie  soft     Fio.  234.— OHTK.jMVKirna 

J,     ^T  ,.        I  I      .  1  ,  1  OF    THE      TUilA;      JjTAL 

prirts  ol  tJic  Innb,  and  m  such  eases  the  surgeon  when         necrosis  of  the  Dia- 

PHYsis  OF  THE  Bone; 
AN  Involucrum  has 
FoHM  E  n  Com  pletily 
lNri,rjsiNo  THE  Seques- 
TRiTM .  C\  oac  «■  ex  h  t  be  re 
aoit  there  thitjiJg;h  whifh 
the  nt»crotic  shaft  h*  visi- 
ble. (Aiiaioriiical  Lab- 
oratory of  the  College 
of  Physieiana  and  Sur- 
geons, Cohitnbia  ll^ni- 
veraity,  MedicAl  Depart- 
ment.) 


uHiking  Ilis  ineisinns  will  incise  the  periosteum.  Accord- 
ing to  the  stage  of  the  process,  this  membrane  will  l>e 
found  elevated  from  the  Vnine  by  the  bloody,  purulent 
exudate,  or  at  an  earlier  period  it  may  be  merely  thick- 
ened, velvety,  and  easily  separable  from  the  bme.  Tlie 
eiirlier  the  operation  is  done,  and  the  more  thnrnuglily 
the  iufceted  medulla  and  cancellous  tissne  are  removed 
and  the  more  perfectly  tlie  interior  of  the  shaft  is  laid 
open  and  cleaned  ont,  the  less  extensive  w411  be  the  sub- 
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sequent  necrosis  and  the  greater  the  extent  to  which  the  periosteum  will  re- 
apply itself  to  the  shaft.  A  certain  amount  of  necrosis  is,  however,  to  be 
expected  in  all  cases.  The  sequestra  will  vary  in  size  from  one  or  more  su- 
perficial thin  scales  of  bone  to  almost  the  entire  shaft,  in  severe  or  neglected 
cases.  In  the  former  instance,  though  healing  is  usually  delayed  for  many 
months,  the  ultimate  functional  result  is  good.  In  a  certain  projx)rtion  of 
cases,  however,  there  remain  Miind  larger  or  smaller  foci  of  chronic  infec- 
tion, consisting  of  single  or  multiple  areas  of  purulent  infiltration  of  .sp<»iigj' 
bone,  whicli  come  to  Ix)  occupied  later  by  small  irregularly  sliai)ed  sequestra. 
This  condition  may  endure,  with  intermissions,  throughout  many  years,  and 
these  j)atients  will  come  back  from  time  to  time  with  a  history  of  a  tender 
point  over  some  j)ortion  of  the  tibia,  pain  (worse  at  ni^ht),  and  in  some  in- 
stances a  mihl  degree  of  chronic  sej)sis.  In  some  cases,  when  the  entire  sliaft, 
or  a  large  j)ortion  of  tlie  shaft,  becomes  necrotic,  it  will  Ikj  surroun<le<l  by  a 
large  involucrum  of  new  bone  with  cloacie  here  and  there,  leading  to  sinuses 
in  the  overlying  soft  parts.  Such  patients,  if  neglected,  may  die  of  clirouic 
sepsis  witli  amyloid  degeneration  of  tlie  abdominal  organs.  In  some,  the  pro- 
duction of  the  involucrum  of  new^  bone  will  be  imperfect,  so  that,  ujxm  remov- 
ing the  sequ(»strum,  a  spontaneous  fracture  of  the  shaft  occurs,  or,  in  other 
cases,  the  involucrum  itself  will  become  the  st^at  of  a  subacute  or  chronic  ostc*<>- 
myelitis.  In  these,  a  large  j)ortion  of  the  shaft  may  be  lost.  In  a  case  of  this 
kind  oiK»rated  upon  by  Dr.  (^harles  [McBurney  in  Bellevue  Hospital  in  IssO, 
a  good  functional  result  was  obtained  by  cutting  a  depression  in  the  liea<l  of 
the  tibia  and  transplanting  into  it  the  freshened  ui)i)er  end  of  the  fibula.  The 
fibula  in  the  course  of  a  y(»ar  greatly  increased  in  size,  and  the  patient,  a  boy 
of  six  or  S(»ven,  was  able  to  walk  upon  it  wath  only  a  moderate  limp  and  with 
very  little  discouifort. 

In  some  of  tlies(»  cases,  notably  if  n(»t  o]K»rat(Ml  upon  early,  retraction  of  the 
soft  ])arts  (K'curs  after  incision,  leaving  exi)os('d  a  large  ])ortion  of  the  sub- 
cutaneous surfacii  of  the  tibia,  which  becouies  the  seat  of  a  chronic,  more  or  less 
suj)erficial,  osteitis  with  small  circumscribed  foci  of  chronic  suj)purati<>n  in  the 
deej)er  portions  of  the  shaft.  Such  cases  are  very  hard  to  heal,  and  rejxnited 
operations  of  a  plastic  character,  combined  sometimes  with  skin  grafting  and 
other  devices  carried  out  through  a  series  of  years,  may  be  necessary  l)efore 
healing  takes  place.  One  s(»es  other  cases  occasionally  in  the  lios])itals  of  Xew 
York  who  have  recurring  attacks  of  eircuniscribed  subaAite  osteitis,  extending 
over  a  period  of  many  years  and  who  arc*  never  complc^tely  cured. 

The  fihuJa  is  l(»ss  often  the  seat  of  acute  ost(M»uiyelitis  than  the  tibia,  yet  the 
former  is  not  very  rarely  affecte<l.  Thus,  in  tlie  statistics  of  IJruns's  clinic,  the 
tibia  was  involves!  iu  42.10  ])er  cent  and  the  fibula  in  *5.10  per  cent  of  all  cases 
of  acute  osteomyelitis. 

Among  the  ratnpllcniUniH  of  acut<»  osteomyelitis  of  the  tibia  are,  as  els<.»wherc 
describe<l,  synovitis  of  the  knee-  or  ankle-joint,  either  serous  or  ])urulent.  The 
signs  of  effusion  into  the  joint  will  be  present.     Invasion  of  the  epiphyseal 
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cartilage  luov  cniiso  spontiineniis  frarUirt'  cithur  of  the  tii>iii  ur  ui  llic  tibuhu  In 
these  cases  uiiinu  may  tinallv  nrmir  willi  uiure  or  hm  dishirbanee  in  the  8iil>- 
set|nent  growth  of  the  bone,  or  the  e|ii[*liyseal  cartilage  may  l>e  destroyed  and 
the  diapliysis  may  fnil  to  unite  with  the  epiphysis  ahove.  In  tliis  Li^t  group 
the  attempt  may  be  siihseqncntly  ma<le  to  prwnre  union  liy  freshening;  the  ends 
of  the  epiphysis  and  diaphysis,  reaix'ctively,  and  immohilizini^^  the  limh  in  the 
best  attainable  jiosition. 

As  else\vlH*re  deserilied,  rases  of  siivacttk  (>8tp:om yeutis  of  the  tilfia  ore 
not  very  rare,  Sneh  may  he  due  to  ordinary  pyogenic  infection,  or  (xn'iir  iis  a 
coinpliriition  r»f  typhoid  fever,  or  other  infections  diseases,  I  liave  observed 
s*'vond  such  eases  eonipliealing  puerperal  sepsis  of  nitMh^rate  severity.  In  the 
sidmcnte  eases  the  general  and  local  signs  and  symjitoms  are  far  less  stonny. 
There  will  lie,  following  some  acute  infectious  geucralized  pnn'css,  or  without 
sneh  a  history,  mu<lerale  pain  referred  to  some  portion  of  the  tibia,  folhiwed  by 
fieriosteal  thickening  and  a  more  or  less  sliarply  circumscribed  fnsiform  eularge- 
lueut  of  the  In  me.  The  sigus  of  general  infection  in  these  eases  may  he  very 
slight.  I'ever  may  be  trilling  in  amount  or  absent,  the  pulsc^rate  may  be  normal 
Leucoeyt*Jsis  may  be  so  slight  as  not  to  be  in  any  wise  disdnetive.  These  pa- 
tients, however,  arc'  nearly  always  ancnnc,  pah%  and  somewhat  eniaciaterl. 
Tbc^y  never  cnnipletfly  recover  from  the  <triginal  inlVctious  diHcase  through 
whit'b  they  have  jinss^'d.  Owing  to  the  iibscuce  of  acute  synijitoms,  these  cases 
!uay  he  mistaken  for  tuberculosis.  This  will  be  more  likely  to  bapfjcn  wlion 
the  fm'iis  of  infeeliou  is  situated  near  either  extremity  of  the  sliaft.  Upon 
o]K'ration  the  appearance  of  the  pus,  the  presence  of  an  actnal  seqnestriuu,  rare 
in  tulx^renlosis,  iind  the  bacteriological  examination  of  the  exndate,  will  estab- 
lish tlie  diagnfKsis. 

Folh>wing  osteomyelitis  nf  (he  libia^  more  or  h'ss  nnirkrd  disturlmnccs  in 
the  growth  of  the  Inme  may  result  with  tlic  prmhictinn  of  def(»nuily.  If  the 
epipliyseal  cartilage  is  destroyed  the  lioue  will  l)e  shortened  and  the  amrmnt  of 
sneh  shortening  will  depend  largely  upon  the  period  of  growth  at  whirh  the 
destruction  oecnrrod.  If  the  shortening  i>f  the  tibia  is  nuirked,  u  deffiniuty  of 
thr'  font  and  aukh'  will  cM-cur  iti  the  mitnre  of  a  talifrs  varus.  In  <>tbf  r  eases 
the  i*[Hj»hyseal  cartilage  is  not  destroyeil,  Imt  irritated  mertdy.  In  tlicse  an 
overgrowth  of  llie  tibia  luay  occur  with  the  |iroduetioii  of  a  na>re  or  less  luarked 
valgus.  In  both  of  these  ty|H^s  the  articulatifni  **{  the  Hlnda  willi  tlie  astragalus 
is  more  or  h'ss  deranged.  If  the  tibia  nndergoes  an  ovcrgrowtli,  the  libula 
lagging  Leliintt,  a  more  or  less  complete  dislocation  of  the  lower  vnd  of  tlie  bone 
may  <jccur.  (See  also  Dislot-ations  of  the  Fibula.)  If  the  tibia  fails  to  grow 
to  its  normal  length,  a  more  or  less  marked  compensatcu;y  curve  apixi^ars  in  the 
iibula. 

In  regard  to  the  (H'krative  ixiutATit^xs  in  acute  osteomyelitis  of  the  tibia, 
it  may  l>e  said  that  the  earlier  an<l  more  eumplctely  the  si*plie  focus  is  laid  open 
and  removed,  the  lictlcr  the  ehaiiei^s  of  tht^  patient's  srnnival  and  the  better  the 
hx-al  results.     As  to  the  njetbod  of  operating  in  the  later  stages  of  the  disease 
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for  the  removal  of  sequestra,  some  surgeons  prefer  to  operate  very  early  before 
the  dead  bone  has  separated  (Cushing),  believing  that  better  results  are  thus 
obtained.  Other  surgeons  believe  in  waiting  until  the  dead  bone  has  separated 
and  then  removing  it  by  chiseling  away  the  overlying  involucrum.  The  removal 
of  the  sequestra  should  be  followed  by  curettage  of  all  foci  of  infection. 

TUBERCULOSIS  OF  THE  BOKES  OF  THE  LEG 

Tuberculosis  of  the  tibia  occurs  for  the  most  part  as  a  localized  embolism 
situated  in  the  uj)per  or  lower  e])iphysis  of  the  bone.  The  former  situation  is 
the  more  common.  Such  localized  tuberculous  areas  in  the  cancellous  tissue 
run  the  course  of  tul)erculosis  of  bone,  elsewhere  descrilied.  Those  situated  in 
the  head  of  the  tibia,  the  most  frequent  site,  may  eventually  perforate  into  the 
knee-joint,  causing  tuberculous  arthritis.  Tn  a  certain  proportion  of  cases,  how- 
ever, the  soft  parts  are  i)erforated  outside  the  joint,  with  the  production  of  a 
tulwrculous  periostitis,  a  tuberculous  cold  abscess,  etc.,  and  the  same  is  true 
of  tuberculous  ioci  in  the  lower  end  of  the  bone.  The  early  recognition  of  these 
conditions  is  higlily  imjwrtant  for  the  individual.  If  o])erated  upon  before  the 
knee-  or  ankle-joints  are  invaded,  respectively,  a  cure  is  probable  with  preserva- 
tion of  the  joint.  If  operation  is  delayed  until  the  joint  is  affected  the  condi- 
tion, of  course,  l^ecomes  far  more  serious.  The  difficulty  in  arriving  at  an  early 
diagnosis  in  these  eases  depends  largely  upon  the  fact  that  the  early  symptoms, 
as  they  occur  in  children,  are  not  very  marked.  A  moderate  dull  pain  referred 
to  one  or  other  condyle  of  the  tibia,  or  a  similar  jiain  referred  to  the  lower  end 
of  the  bone  with  slight  tenderness  ui)on  pressure,  may  be  all  the  symptoms 
attracting  the  attention  of  the  parents  of  sucli  children,  and  even  intelligent 
people  are  apt  to  lull  themselves  into  a  sense  of  false  security  by  assuring  them- 
selves that  the  moderate  pain  and  slight  limp  belong  in  the  category  of  so-called 
"  growing  pains."  In  certain  cases  the  X-rays  afford  a  valuable  aid  in  the 
diagnosis.  Can^fully  taken  pictures  will  sometimes  show  a  more  or  less  sharply 
circumscribed  area  in  the  upper  or  lower  end  of  the  tibia,  respectively,  which 
throws  a  lighter  shadow  than  the  rest  of  the  bone.  If  plates  with  such  char- 
acteristics can  be  obtained  on  several  occasions,  and  if,  in  addition,  there  is 
moderate  localized  pain  and  tenderness,  and  especially  if  periosteal  thickening 
exists  causing  apparent  circumscribed  enlargement  of  the  epiphysis,  an  ex- 
j)loratory  operation  is  indicated.  The  development  of  a  cold  abscess  following 
the  invasi(»n  of  the  periosteum,  it^j  perforation  and  infection  of  the  overly- 
ing soft  parts,  renders  the  diagnosis  of  a  tuberculous  infection  of  the  epiphysis 
quite  certain.  If,  fortunately,  the  focus  is  so  situated  that  this  result  occurs, 
diagnosis  and  operative  cure  are  quite  possible.  In  the  less  favorable  cases 
the  f<x»us  perforates  into  the  knee-  or  ankle-joints  with  the  results  elsewhere 
described.  Secondary  invasion  of  the  tibia  from  tiil)erculosis  of  the  knee-  or 
ankle-joints  is  also  i)ossible.  The  signs  and  symptoms  are  those  of  tuberculous 
arthritis. 
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Tuberculosis  of  the  Shaft  of  the  Tibia.^Tubercnilosi^  u{  tlu*  sliafts  of  tlie  Iniig 
bones  is,  n^  else\vh<.^re  stittec!,  a  far  raror  lesion  tlum  tubert^ulnsis  of  the  epipliysea. 
It  majy  nevertheleBs,  occur  in  several  forms.  The  tuberculosis  of  the  shaft  uiay 
be  secondary  to  a  primary  tulterrulosis  of  the  epipliysis.  One  observes  this  condi- 
tion not  infretpienrly  when  operating  iijion  bar!  eases  fif  tnbereulusis  of  the 
kuee-joinl.  In  aiblitioii  to  a  tiiliereulons  paiuirthritis  of  the  knee,  one  diseovera 
a  fixnis  of  infection  in  one  or  other  comlyle  of  the  fenuir,  inu\  iiimui  farther 
examination  the  process  is  found  to  extend  a  variable  distance  up  the  shaft.  I 
have  S€*en  such  cases  in  wlneh  tlie  shaft  and  uu'dulla  i>f  the  femur  had  become 
tuberculous  for  a  distance  (►f  six  inches  or  more  ainive  tlie  condyles.  Suclt  cases 
are  rather  unfavorable  f(>r  |X*nnanent  cure  even  by  n'secfion,  and  fre{piently 
will  retjiiire  aui|)ntatinn  of  the  tlii^h.  In  otluT  and  rarer  iitstaiires  small  foci 
of  tuberculosis  form  in  the  shaft  of  tlie  tibia,  usually  near  its  juui-tion  with  tho 
epiphysis.  In  these  the  process  may  remain  localized  with  tlie  production  of  a 
tuherculous  {lericjstitis  anrl  cold  abscess,  or  it  uuiy  secondarily  invade  tlie  epiph- 
ysis, or,  on  the  other  liand,  become  generalized,  involving  the  entire  inednllary 
cavity  and  diaphysis  of  tlie  bone.  Such  cases  are,  however,  rare.  T  rf»c*all  but 
one  in  wliicli  the  entire  shaft  of  the  tibia  was  the  seat  of  tulicrculous  intiltration. 
The  diagnosis  of  these  various  conditions  is  to  be  made  from  the  signs  and 
symptoms  elsewhere  given  of  tuberculosis  of  bone,  though  often  a  differentiation 
from  subacute  iir  chronic  osleitis  of  pyogenic  origin  will  not  Ite  made  until  the 
time  of  o|KTation.  The  X-rays  may  1)C*  of  some  assisfanee  in  this  gi'oup  of  cases, 
although,  as  a  rule,  lief  ore  the  amount  rd*  bony  destrurtion  has  liecome  so  marked 
as  to  permit  of  a  proludde  diagnosis  by  this  means,  the  suft  yvarts  overlying  the 
bone  will  have  Ijcen  infected  and  a  etdd  abscess  or  abscesses  will  liave  formed. 


SYPHILIS    OF    THE    BONES    OF    THE    LEG 

Both  hereditary  and  aequiretl  syphilis  produce  lesions  o{  tlie  tibia  and  fibula 
with  great  frecpiency.  In  the  acquired  form  of  the  disease  ihe  tibia  is  of  all 
the  long  bones  the  most  frriittenfJy  affected.  The  bony  lesions  occur  in  several 
ty|>es.  They  behaig  to  the  later  rather  than  to  the  early  stages  of  the  disease 
in  the  acquired  eases,  ilost  commonly  the  lesion  consists  of  a  gumraatona 
periostitis  of  the  shin-bone.  The  foci  are  often  synuuetrical  on  both  siilt^s  of 
the  body,  and  the  bony  changes  produced  are  one  of  the  must  characteristic 
diagnostic  signs  of  the  disease  observable  during  the  lifetime  of  the  patient, 
although  the  local  lesion  is  cured.  The  periostitis  occurs  most  often  upon  the 
subcutaneous  surface  of  the  tibia  and  along  its  sharp  Imny  crest.  The  lesions 
are  diffuse  or  circumscriU^d,  and  in  the  latter  ease  often  multijde.  Somewhat 
rotmded,  tender,  hard,  painful  elevations  slowly  form  upon  the  surface  of  the 
Ikuic,  and  as  time  <r<>es  on,  after  weeks  or  ^llonth^?,  they  form  rather  prominent, 
in  some  cases  almost  bemispbericab  lumps  causing  a  distinct  ek*vation  of  the 
skin.  The  lesion  is  here,  as  elsewhere,  partly  a  destructive  and  partly  a  produc- 
tive one.     The  surface  of  the  bone  at  the  base  of  the  nodule  is  more  or  less 
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crrKledj  while  from  the  liorclers  of  the  iiitil  trot  ion  a  productive  periostitis  ocenra^ 
^o  tiuit  a  more  or  less  irregularly  enp-shaped  depressiun  h  fanned  upon  ihe  tibia» 
surrounded  by  an  irregular  elevation  of  new  1m me.  When  these  lesions  are 
luultiple  tbey  may  eoalesce  and  extend  for  a  eonsiderahle  distance  up  and  down 
the  shaft. 

The  course  of  the  disease  varies  in  different  cases.    In  some  cases  the  gumma- 
tous  tissue  .sc»ftt-ijs,  hreaks  down  and  perforates  the  skin  with  the  foriuation  nf  a  M 
roimde<l,  i*uui'lied-ont  uleer,  whoM'  i>ase  consists  of  giuuuiatous  tissue,  or  of  worm-  " 

eaten  hone,  infiltrated  with  pmimy  materiaL 
The  a]i[>earance  of  these  syphilitic  uleera- 
linns  is  quite  charae  I  eristic  to  tlie  trained 
rye.  After  the  process  has  healed  tbc  am- 
tours  of  the  tihia  are  quite  changed  and  this 
will  be  esf>ecially  observed  by  passing  the 
tiiipT  up  and  dttwn  flie  crest  of  the  lM>ne, 
when  one  feels  that  the  sharp  regular  «iut- 
line  of  the  crest  is  lost,  the  border  of  the  lr»ne 
feeling  nodular,  knnbby,  and  irregular.  The 
culaut'ous  sears  Irff  after  the  healing  proress 
are  also  quite  characteristic.  They  are  eir- 
ciilar  in  outline  and  adherent  to  the  umler- 
lyiug  Ixme.  At  first  copper-colored  and  later 
white.  Their  rM'eurrence  upon  both  shin* 
bones  with  the  concomitant  change  in  the 
ouilines  of  the  crest  are  absuhitL'ly  eharacter- 
istic  signs  of  a  former  syphilis.  In  souio 
eases  thi^  process  is  ilifTuse  rather  than  eir- 
cumscribrd,  and  in  tliesi-  the  entire  shaft  of 
the  bone  will  be  DctMipird  by  a  luore  or  h*>s 
regular  swelling,  tender  on  pressure.  A^ 
time  gfX's  on  the  s^haft  nuiy  lie  more  or  less 
irregularly  w<*rui-eaten,  or,  on  the  other 
liand,  greatly  thiekeiietl  by  the  prmluction  nf 
\u\v  Iwme,  The  peculiar  vortn-enlm  appear- 
a  me  of  such  hones  in  comhinalion  with  the 
fonnaiion  of  ivrvfjularly  shaped  oaieophyitB 
is  eharaeferi^siir  of  sffphilis. 
Syphilitic  osteomyelitis  may  also  occur  in  the  tibia,  either  alone  or  in  eoni- 
binatiou  with  a  syphilitic  periostitis.  In  the  former  group  of  cases  the  pim- 
inatoHs  ])rm"ess  may  l>c^  loealized  and  more  or  less  sharply  ciretnuserilx?d  in  the 
niedidbi,  nr  spongy  tissue  of  tfie  Ijcine,  or  in  other  cases  quite  diflfuse.  The  bony 
destnietion  in  (he  latter  group  of  cases  may  In?  such  that  spmtaneous  fracture 
occurs.  In  other  eases  the  Inmy  produetion  will  greatly  exceed  the  destructive 
process,  so  that  the  libiu  may  become  greatly  increased  in  size  and  massive. 


(Sat>er  \vg) ;  Ilercdttary  syphiliij.     (Af- 
ter Taylor) 
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Tlie  signs  nnd  sfjmi>toms  nf  sypliilitie  jxriostitis  iiml  <islt'oiiiyelitis  of  I  ho 
tibia  vary  to  suine  extent  in  difTerent  eases.  In  some  the  juitieoLs  will  eonijilain 
of  hut  little  pain  and  discomfort  in  the  atfeeted  bone.  In  others  pain  of  a  iKiring, 
tearing,  tliongh  nsmilly  remittent  or  interniittent  eliaraeter  will  ocuur.  Such 
pains  are  quile  commonhj  wun^e  al  nltjhi  and  this  character  is  snppo.sed  to  bo 
mure  or  less  typical  of  syphilitic  bone  legions.  They  eonstitnte  the  so-ealled  *'  Oi*- 
teoseopic  pains  ''  of  syphilitie  Iwne  disease.  In  addition  to  the  subjective  synijv 
toms,  the  changes  in  the  outline  of  the  Inme  are  usually  fairly  eharaeteristic.  A 
history  of  syphilis  is  usually  obtainable  in  these  cases.  Siaue  assistance  may 
also  he  gained  by  means  of  the  X-rays.  The  irregular  bony  destruction,  together 
with  the  produetiun  of  new  bone,  nuiy  show  in  a  eliiiraetiTisfie  uiauuLT  upon  the 
X-rav  iilate.  While  svphilis  of  tlie  tibia  is  not  usmdlv  eunfuuuded  with  other 
eon<litions,  yet  mistakes  sometimes  do  occur.  The  enlargement  wi  the  b*nie  may, 
as  already  stated  in  regard  to  the  fennir,  be  mistaken  for  a  true  new  growth, 
nor  is  a  differential  diagnosis  easily  nuide  in  all  cases.  A  history  of  former 
syphilis,  the  presence  of  other  syphilitic  manifestations,  or  of  syphilitic  scars 
tipon  other  parts  of  the  body,  the  use  of  the  X-raySj  the  Wassermann  reaction, 
and  a  negative  reaction  to  the  several  tnbereulin  tests,  are  useful  aids  in  l!ic 
diagnosis.  When  gumniata  have  broken  down  and  crateriform  ulcers  of  char- 
acteristic appearance  are  present,  the  syphilitic  nature  of  the  lesion  is  plain. 
In  a  good  many  instances  the  exceedingly  chronic  course  of  syphilis  will  esfablisii 
the  diagnosis  in  doubtful  teases.  One  sees  snch  sypliilitie  tibia'  which  have  Wen 
the  seat  %A  periostitis  and  osteitis  fm-  many  yi^ars.  Tlie  emirse  *d'  tulnrcnhisis 
and  saivoma  is  more  rapid.  Actual  new  bone,  if  it  is  prudn<-ed,  cannot,  of 
course,  l>e  nuule  to  disappieatj  but  the  assmnated  pnnniatons  infiltration  of  the 
perit>stenm  and  soft  part^  is  usually  quite  rapidly  improved  under  syphilitic 
treatment,  whih*  at  fbe  saiiie  tiuie  the  ]>ains  gr<>w  less. 

SyphQitic  Inflammations  of  the  Tibia  in  Hereditary  Syphilis.— Hereditary 
syphilis  nuiy  numifest  iisolf  in  the  Iwrnes  of  the  leg  in  several  forms.  The  pro- 
ductive lesiims  are  more  couimon  in  this  form  of  the  disease^  than  the  destructive 
ones,  thougli  the  latter  do  occur.  In  Vol,  I,  under  Sy[>hilis,  page  lOi*  and  VX^, 
we  have  spikcn  of  the  ostecK'hondritis  of  liereditary  syphilis  in  chiblren  ( pseudo- 
jmralysis  syj^hilitica — Parrot).  The  affection  is  particularly  frequent  in  the 
tiliia*  Tn  another  group  of  eases  the  lesion  consists  of  a  jirodnctive  intlauuiuitiou 
involving  the  periustoum  as  wxdl  as  the  entire  shaft  of  the  bone.  The  tibia  1h^ 
comes  diffusely  thickened  and  enlarged.  In  some  cases  the  increase  in  the  sizi^  nf 
the  bone  is  continuous^  in  others  it  rx-curs  as  the  result  of  successive  irreguhirly 
timed  attacks  of  syphilitic  inflammation.  In  addition  to  the  change  in  size  and 
shape,  the  ontline  of  the  l>one  becomes  quite  irregular.  During  tlie  early  stages 
the  periosteal  thickening  may  give  rise  to  a  sensation  in  the  examining  hand  as 
thongb  the  unevenly  enlarged  bone  WTre  soft  in  one  place  and  hard  in  am>ther. 
After  tlje  dis(*ase  is  well  devehqied,  however,  the  entire  surfu(*e  becomes  *»f  brmy 
hardness.  Not  only  is  the  size  of  the  lione  increased,  but  very  marked  curva- 
tures occur,  anterior  or  lateral,  and  the  shaiw  of  the  bone  may  be  so  changed 
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that  it  comes  to  resemWe  in  appearance  the  anterior  curvatures  of  the  tihia 
obsen'ed  in  rachitis.     As  the  result  of  the  overgrowtli  of  the  bone,  its  length  is* 
also  increased,  and  deformities  of  the  foot  in  the  direction  of  genu  valgum  with 
associated  flat-foot  occur. 

A  large  proportion  of  these  cases  run  their  course  without  softening  of  the 
gummatous  material  and  the  formation  of  sinuses.  Tn  certain  cases,  however, 
this  occurs.  Some  of  the  cases  are  attended  hy  only  moderate  pain,  in  others 
pain  of  an  annoying  character  is  ohsc^rved,  esjx^cially  at  night.  The  ])aiiis  vary 
from  time  to  time  in  intensity.  In  the  worst  cases  ])ain  of  an  agonizing  char- 
acter occurs,  so  that  these  patients  l)ecome  worn  out  from  want  of  sleep  and 
constant  suffering.  I  recall  one  such  case  seen  many  years  ago  in  the  Rocsevelt 
Hospital  out-])atient  department,  a  young  girl  who  when  she  first  came  under 
observation  was  about  ten  years  of  age  and  who  suffered  from  hereditary 
syphilis.  Tlie  disease  afflicted  the  shaft  of  the  tibia,  there  was  a  marked  increase 
in  the  size  of  the  bone  of  a  diffuse  character  and  from  time  to  time  a-  jiortion 
of  the  syj)hilitie  bone  would  b<»come  necrotic,  an  abscess  would  form  and  the 
dead  bone  would  be  removed  by  operation  not  in  the  form  of  a  separated  seques- 
trum, but  as  an  area  of  black,  stinking,  infiltrated,  hard  bone,  which  never 
seemed  to  sejiarate  itself.  These  operations  would  be  followed  by  temjx)rary 
relief,  and  the  wound  would  close  more  or  less  perfectly.  This  girl  remained 
under  observation  for  a  numl)er  of  years,  undergoing  many  operations,  suffering 
more  or  less  constantly  from  pain  and  of  such  severity  that  in  the  end  she  died 
worn  out  and  (exhausted  by  loss  of  sleep  and  suffering.  Treatment  of  every  kind 
was  tried  conscientiously  with  only  tem])orarv  improvement. 

In  another  section  w(»  have  described  the  deformities  of  the  bones  of  the  leg 
and  tliigli  occurring  as  the  result  of  rachitis.  Tlieir  diagnosis  is  to  be  made 
upon  insjx^ction  and  they  recpiire  no  further  description  here.  (See  Rachitis, 
Vol.  I.) 
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Tumors  of  the  Soft  Parts  of  the  Le^. — The  viirioiis  form^  <*f  benign  tumor  are 
obsi»rved  in  tlie  ,skiii  anil  in  the  de<'j>er  suft  juirts  of  the  le^;;,  Tliey  ^x^ssess  m* 
sijec'ial  diaructers  here.  Among  them  mi\y  Ik*  numtioned  tibromata  either  in 
the  form  of  soft  fihroma  (fibroma  inolhisruiu)  and  liani  tibroma  (keloid), 
occurring  not  infrequentlj  at  the  sites  of  former  burns  and  in  the  8<*ars  of  oper- 
ations* They  are  notably  more  fret|Uont  here,  as  elsewhere,  amoni?  the  neptro 
race  than  atiitjng  Caneasiaiis,  They  need  no  speeial  diagnostic  deseriptinn. 
(See  Tumors,  Fibromaj  Vol  I.) 

Lipoma. — Lipoma  may  m^enr  sulieutaneously  in  the  leg,  thfHigli  rarely* 
Pure  lipoma,  or  eond>iiiatiuns  of  lipoma  with  fibronui,  h  oeeasifnndly  observed 
as  a  cireuniscrilx*d  encapsulated  tumor  in  the  intermuscular  jdanes  c^f  the  leg. 
[  recall  such  a  case  in  the  Koosevelt  Hospital  whieb  was  operated  upon  by  L)r, 
Frank  Hartley.  'J'he  patient  was  a  little  child  of  about  four  years  of  age,  and 
the  tumor  oecnpied  the  region  of  the  calf  of  the  leg.  Tt  was  deep-seatcil  and  of 
considerable  size.  Owing  to  its  deep  situation  surnvunded  by  muscular  attacb- 
nients^  the  tmuor  was  rjuite  immovalde  and  no  diagnosis  was  made  other  than 
that  of  a  jvrobahle  sarcoma,  until  the  tumor  was  ex|Mised  by  iueision.  It  souh»- 
what  reseudiled  in  size,  shape,  ami  general  appearance,  except  for  its  color,  a 
sotuewbat  irregularly  formed  bologna  sausage  about  six  inches  in  length. 
Whether  the  tmuor  was  eongenital  or  not  could  Ik*  learned  with  certainty.  It 
was  completely  encapsulated.     The  diagnosis  of  filirodipoma  was  ntade. 

Other  forms  <*f  benign  tnnior,  angioiria,  wlu*tb(^r  simple  or  cavernous,  are 
occasionally  observed  in  tlie  sijft  [larts  of  tin*  leg.  They  prescmt  the  same 
ajipearam^es  here  as  elsewhere.  Pigmented  ruoles  af  the  leg  nniy  occasionally 
be  the  starting  point  of  melanosan'oma.  1  removed  a  small  tumor  ab«mt  the 
size  of  the  last  joint  af  a  finger  fT'oni  the  <*alf  nf  a  man's  leg  which  appeared  to 
lie  a  priuuiry  melanosarcoma  ori^^inatiug  in  a  jiigmentid  mole.  \o  iitber 
tumors  were  discovered  at  the  time  of  operation,  but  within  six  months  the 
patient  was  in  a  dying  con<lition  from  multiple  internal  metastases*  En- 
L>uTHEiJf>MA  AXD  PEEiTHETJOMA  uiav  arisc  ill  similar  moles.  They  run  the 
course  of  the  more  malignant  sarcomata  and  require  amputation  of  the  limb. 
Such  a  case  is  figured  in  the  text  (Fig.  2'Ui). 

Among  the  ei»ithelial  tumors  of  the  leg  of  not  verv  rare  oeeurreuce  are  the 


FlQ.  237.^PERITKElJO]ilA  OT  THE  LOWKR  ThTRIJ  OFTtiT.  LeGJ  UtxER- 

ATED.     Amputation  of  the  leg.     (New  York  Hospital  coUection.) 


eluiracter  of  the  base  of 
tlie  nicer  occurs.  Firm 
massive  granulations 
e]irniit  lip  from  the  base 
of  the  nicer,  and  a  hard 
iiiiiltration  of  tlie  skin 
and  sn1>c!itaiieoii3  tis- 
sues advanc^es  from  the 
borders  of  the  sore. 
The  original  nicer  may 
hmg  remain  wthout  in- 
crease in  size,  or  in 
other  cases  a  more  or 
h'.ss  rapid  ulcerative 
process  ocenrs  ar«nmd 
its  iKirders.  The  inter- 
esting point  aVK>nt  this 
form  of  epithelioma- 
tons  degeneration  is, 
t!iat  in  many  cases  the 
diagnosis  is  not  made 
nntil  after  the  cancer 
has  existed  as  such  for 
sf»nie  time.  Tn  these 
cases  the  fact  that  the 
ordinary  forms  of  treat- 
ment, rest,  elevation  of 
the   limb,    disinfection, 
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ett\^  rausi*  little  or  no  iinpnneiiient  in  \he  ulvi'Viiiu^n  and  that  Mr*  firm  ttxiilK'nuit 
gramiliitiims  eoiitiink*  U*  Ik'  luniuKt,  hlioiilti  k'lul  at  oiiri*  to  a  .siispu-ioii  of  loalig- 
iiairt  ik'gi'iuTiitioiu  A  nisv  i»f  \\ns  elmraeter  is  deseril»etl  in  lli*'  pivecdiiig  ehaji- 
ter^  and  aiiotber  is  Hi^nred  upon  ini*^L»  2r)8,  VoL  I,  and  still  another  iijj^jn  page 
251>,  Vol.  I,  the  hitttT  luiving  4»o<'nrred  in  the  mnr  of  an  arnjmtjjtirm  .stump. 

The  variuns  forms  of  sarchijia  may  occur  in  the  soft  parts  uf  the  log,  and 
liore  they  give  the  same  signs  and  syniptonia  as  do  sareoniata  eli^cnvhere.  Ilajiid 
gri^wtli,  inujiohility  from  infiltration  of  the  snrronndinfl:  strnetiiri*'^,  a  surface 
nodidar  or  sun»<»tli,  hard  or  soft,  or  of  varying  eouKisttiice  in  ditforeut  jinrtinns 
of  the  tniui^r,  hut  withont  marked  tendeney  to  nleeratiou,  tlnring  their  early 
stages.  Tiiey  vary  la^re,  as  elsewhere,  in  nia]i|:^iuuiey  and  may  arise  in  the  skin, 
tlu'  e<mneetive-t issue  phines,  the  nerve  trnuka,  t!ie  vesstds  of  tlie  li ud>.  Of  all 
these  the  melanosareomata  are,  of  course,  tlie  nu)st  hopelessly  nuilignant. 

Tumors  of  the  Bones  of  the  Leg.^ — Among  the  l>euign  tumors  of  the  bones  of 
tlie  leg  may  Ihj  mentinned  the  odtomala  and  ehoiuJroinala  and  ihcir  eomhhia- 
iiotis.  The  cartilaginous  tumors  are  more  apt  to  arise  at  the  line  of  the  e]ji- 
|>liyseal  cartilages,  hut  may  occur  anywhere  on  the  shafts  of  the  Ixmes.  They 
present  the  same  clinical  history  here  as  in  other  situations  and  may  give  rise 
tu  few  or  no  symptoms,  or,  on  the  other  hand,  hy  ]iressnre  njuui  nerve  trunks 
to  neuralgic  pains.  They  may  interfere  mechanically  \vith  niotiou.  The  case 
tignred  iu  the  text  (Figs.  2*^S  and  21VJ)  shows  one  of  the  censeipienees  of  an 
osteoma  of  the  shaft  of  the  tihia  gn)\ving  backward  and  pressing  the  shaft  of  the 
filnda  from  tlie  tiliia.  The  figure  in  the  text  shows  also  the  very  accurate  diag- 
nosis which  may  ]k)  made  of  these  tumors  by  nieauH  of  the  X-rays.  Bony  tumors 
arc  more  frecjuent  upim  the  tibia  tlian  upon  tlic  filnda,  their  m«»st  fr<H]uent  situ- 
ation being  upon  the  inner  side  of  the  upj>er  portion  of  the  shaft.  They  may  Ijo 
lunltiplc.  When  they  grow  superficially,  they  may  cause  marked  inconvenience 
by  their  mere  m€*chanicnl  presence.  Over  them  a  bursa  mn^^  develop  antl  this 
fnnn  time  to  time  may  beeetne  inflamed.  The  pure  enclHUulroniata  are  rare 
upon  the  tibia,     Ilerje,  as  elsewhere,  nnilignant  forms  are  occasionally  observed. 

Primary  epitludial  tunuirs  of  the  Ixmes  of  the  leg  do  not  occur.  Carcinfuria 
IS  observed,  howev*^r,  iu  tfje  tiliia  as  a  secondary  metastatic  tumor,  giving  (he 
signs  and  symptoms  of  malignant  tumors  of  hone — namely^  spontaneous  frac- 
ture, rapid  infiltration  of  the  surrounding  soft  parts,  etc. 

Cystic  formations  are  owasionally  observed  in  the  tibia.  Ec  inxocnrcrs 
CYSTS  have  occasionally  Ix^en  obsen^ed  in  the  tibia.  The  variety  of  the  disease 
occurring  in  the  hjng  Umes  is  the  echinococeus  nndtilocularis.  There  is  a 
diffuse  development  in  the  medulla  of  the  bone  of  iimumerable  suudl  vesicles, 
there  being  no  mother  cyst.  There  is  prod  need  a  rarefying  osteitis  of  the  can* 
cellous  tissue  and  tlnnning  of  the  cortical  layer  of  the  shaft.  Subsequent  irri- 
tation of  the  periosteum  may  lead  to  a  spina  ventosa.  Spontaneous  fracture 
occurs  in  certain  cases.  The  disease  will  usually  lie  mistaken  for  a  chronic 
osteomyelitis  of  one  or  other  type,  or  for  a  tumor  of  tlie  Ihiuc,  if  spina  ventosa 
occurs.     Other  rare  cvstie  tumors  of  the   tibia  have  been  descrilx^d  of  non- 
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parasitic  ori«>in.     llie  pfM^itisleinn  uf  (he  tibia  iimy  in  rare  rases  give  rise 
lipoma. 

JIyeloma. — Tiiniors  whose  tissue  h  identical  witli  tliat  of  red  kme  marrowl 
such  as  is  observed  in  vonnfi:  anrl  growing  btmcs,  altbungh  rare  tumors  in  any 
situation^  are  mure  comiiiunlj  iibrier\'ed  in  the  tibia  tbim  iu  anj  other  of  the  long 


Fig.  238, — Osteoma  or  thk  Shaft  of  thf-  Tibia 

WHICH  HAS  CATSEtt  A  BeNDINO  BacKWAHD  AND 

Partial  Ait^oui-TiuN  uf  tub  Shaft  of  thf: 
Fini'i.A.  l^HhTiil  view.  (New  York  Hospital 
polli'cliun.     ('rijieof  Dr.  Fniiik  Jlnrtlfy.) 


Fio.  239. — ANTKJtiv-posTERirin  View  of  OirrstjiL4 . 
OF  THF,  TmrA  SHOWN  IN  FiG.  238.  1 


b*fnes.      They   are    not   malignant   tn- 


riKirs.     They  are,  however,  extremely 

vascular,  Kpoii  section  tlie  (*Hl  surface  of  the  tnmor  is  red  in  color  antl  may 
more  or  less  closely  rcsendile  the  cnt  section  of  u  ecmgested  liv^er.  Under  the 
niierosco])e  lari^e  nnndiers  of  giant  cells  are  observed,  stich  as  appear  in  the] 
medulla  of  ^rowinjr:  bones, 

Occiirrenee, — Tliese  tnniors  are   chirtly  olKservcd    flnring  yonth,   but  niajj 
Dceup  at  later  periods  in  life.     When  tlu'v  oecnr  in  the  long  bones,  notably  in  I 
the  tibia,   they   produce  a   slow  but  steadily  progressive  spina  ventosa  with 
thinning  oi  the  cortical  layers  of  the  bone.     Pcrffiration  of  the  corticalis  may 
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oecnr,  and  such  is  the  vascularity  of  these  growths  that  a  pulsating  tumor  of 
the  soft  parts  is  formed  resembling  the  more  vascular  and  pulsating  sarcomata. 
It  is  possible  that  in  former  times,  cases  of  myeloma  of  the  long  bones  were 
mistaken  for  sarcoma,  and  thus  limbs  may  have  been  sacrificed  unnecessarily. 
Since  the  myelomata  are  not  malignant,  amputation  will  scarcely  ever  be  re- 
]iured.  Bemoving  of  the  tumor  tissue  by  scraping  and  the  like  is  sufficient  to 
jffect  a  cure.  As  in  other  conditions  producing  spina  ventosa,  when  the  cortical 
Itjer  18  thinned  to  the  utmost,  parchmentlike  crackling  occurs  upon  palpation. 

In  very  rare  cases  fibroma  has  been  described  as  originating  in  the  tibia. 

Sabcoica. — ^The  most  interesting  and  important  tumors  of  the  tibia  are  the 
wcomata.  Here,  as  elsewhere,  they  occur  in  two  forms,  the  periosteal  and  the 
njeloid  sareomatay  the  former  being  the  more  malignant,  and  of  the  round- 
selled,  Bpindle-oelledy  or  mixed-celled  types,  while  those  originating  in  the 
mediilla  are  move  commonly  of  the  giant-celled  variety. 

The  periosteal  forms  originate  most  often  in  the  shaft,  while  the  favorite 
die  for  the  myeloid  giant-celled  sarcoma  is  in  the  head  of  the  tibia.  Here,  as 
dsewbere,  the  periosteal  forms  are  characterized  by  a  rapid  growth,  producing 
I  fusiform  or  asymmetrical  enlargement  of  the  bone  with  secondary  infiltration 
md  defltmction  of  the  surrounding  muscles  and  other  soft  parts.  The  differen- 
tial diagnosiB  in  the  early  stages  is  difficult,  the  growth  producing  few  symptoms 
at  first  and  heing  often  mistaken  for  one  or  other  of  the  forms  of  subacute 
fell  itperiosti lis,  whether  pyogenic,  tuberculous,  or  syphilitic.  If  the  skin  is  per- 
fi>nited,  a  fungating,  bleeding,  soft  mass  of  tumor  tissue  is  formed,  constituting 
mm  of  the  conditions  formerly  known  as  "  fungus  hematodes." 

The  treatment  of  periosteal  sarcomata  of  the  tibia  is  amputation  of  the  thigh. 
The  medullary  sarcomata  are,  as  stated,  most  common  in  the  upper  end  of  the 
tibia  and  the  giant-celled  forms  are  the  ones  usually  observed.  Though  suf- 
ficbntly  maligiiant,  they  are  not  as  deadly  as  the  periosteal  growths.  The 
tumors  produce  a  more  or  less  rapid  infiltration  and  destruction  of  the  bone 
sometimes  with  a  more  or  less  marked  spina  ventosa,  though  in  other  cases  no 
notable  enlargement  of  the  bone  occurs. 

I  recall  a  case  upon  which  I  o])erated  some  years  ago,  a  middle-aged  man  wlio 
had  complained  merely  of  a  sense  of  dull  pain  in  the  region  of  the  knee.  There 
was  a  scarcely  perceptible  enlargement  of  the  upper  end  of  the  tibia  and  a  slight 
serous  effusion  into  the  knee-joint.  I  made  the  probable  diagnosis  of  tuberculosis 
of  the  joint  and  started  to  do  a  resection.  I  soon  discovered  the  error.  The  greater 
portion  of  the  inner  condyle  of  the  tibia  was  converted  into  tumor  tissue  and  the 
»ft  parts  of  the  ham  were  invaded  to  some  extent.  I  made  an  amputation  at  the 
middle  third  of  the  thigh.  The  patient  has  since  passed  out  of  observation  and 
Wa  fate  is  unknown  to  me.    The  tumor  was  a  giant-celled  sarcoma. 

-tfot  only  the  relatively  benign  giant-celled  forms  are  observed  in  tlie  can- 
cellons  tissue  of  the  tibia,  but  also  the  more  malignant  types,  round-celled,  spin- 
il^led,  and  other  combinations.     Spontaneous  fracture  is  often  observed 
88 
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with  snbserjnent  infiUr.itirm  of  the  soft  parts.  Tii  certain  ra^ps  tljo  tliapiosiff  of 
the  giant-ec'lloc!,  less  inuli^iuiiit  funiis^  iiuiy  l»e  tiriide  at  such  a  time  lliat  resection 
of  a  portion  of  the  .shaft  of  tlie  Unw  \miy  he  s^iftipieiit  to  obtain  a  cure.  I  have 
seen  sneh  a  eas^e  operated  upon  in  tliis  nianner  in  the  hnnierui*  with  a  good 
result  by  Dr.  L.  A.  Sdmson.  Some  of  the  more  niulii^aiant  forms  of  sarcimm, 
as  well  as  the  peritlielioma  and  endotlielioma,  when  they  arise  in  the  nicflulla 
of  the  long  hones,  may  prodnee,  after  perforation  into  the  soft  parts,  pulsating 
tumors  which  nniy  even  exhibit  siieh  a  tiegree  of  expansile  pnlsation  that  fhey 
are  mistaken  for  anenrisnu  Siieh  growtha,  liowever,  nsnally  are  aecoiiipanied 
hy  the  more  or  less  tliifiise  enlargement  of  the  hone  and  they  eannot  be  so  far 
diminished  in  si^e  by  j^ressure  as  an  aneurism.  Jloreover,  pressure  upon  the 
femoral  artery  does  not  diminish  tho  size  of  the  growth  to  the  same  extent  as 
obtains  in  aneurism. 
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The  formation  ai  amniotie  liands  and  curds,  which,  during  intra-uterine 
life,  encircle  the  limb,  nmy  ])rodaee  a  cimgenital  deformity  of  the  leg.  Such 
deformities  consist  of  a  circular  constriction  nf  the  limb  which  may  be  of  any 

<h?pth.  In  the  slighter  cases 
the  coustrietion  consists 
merely  of  a  furrow  in  the 
skiu  and  subeutaneons  tis- 
sues, with  but  little  if  any 
arrest  of  development  in  the 
deeper  parts.  In  other  sin  J 
more  marked  cases  the  cnn- 
strietion  may  also  involve 
tire  tendons  and  muscles,  no 
that  the  function  of  the  limb 
is  seriously  interfered  with. 
In  the  most  severe  causes  tlie 
constriction  extends  to  the 
bone,  so  that  the  portion  of 
the  limb  below  is  useU^sa. 
The  recognition  of  these 
congenital  defects  is  so 
simjde  that  they  require  no 
further  descripticm, 

CoEgeEital  Defects  of  the 
Bones  of  the  Leg.-^The  tihiii 
or  the  tibnla  Tnny  be  wholly 

F.O.  24a-A.NT«:«.oR  WHV.rvHn  of  thk  Tn.i..;  or  Hac.u.c       "^   P«''".V   wanting   at  birtll, 
Omoin.    (Amiiur's  cuiiwtiua.)  owiijg  to  a  failure  of  devel- 
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opmeiit,  Tlio  <lefect  is  iiiore  comiTinn  iti  tlie  fibula  tlian  in  tlie  tiliia.  It  inav 
involve  either  vwA  of  tlir*  Imhic,  DelVrl^  in  llie  upper  einl  of  Hie  tiluila  and  in  the 
!t»wer  etui  iif  the  tiljia  are  said  t(>  he  inure  eonnnnn.  If  llie  filnila  is  defective 
the  miop^iosed  action  of  inuj^eles  will  ]iroduce  a  i»TPater  or  les.s  degree  of  pes 
v^algua — i.e.,  eversion,  pronation  of  tlje  foot.  In  extreme  cases  tlie  f<3ot  may 
lie  so  far  displaced  ontward  that  it  standa  almost  at  right  angles  to  the  leg;. 

If  the  lower  end  of  the  tibia  is  wanting,  the  opposite  deforniity  will  be 
prcxlueed  and  tlie  fm>t  wdll  remain  praetieally  a  nseless  appendiiire.  If  the 
npper  end  of  ttie  tilna  is  wanting,  the  knee-joint  will  be  imiH-rfeetly  < level fipeil 
and  the  iibnla  will  rest  s^jmewbere  against  the  outer  condyle  of  the  femur. 
The  ehihl  is  lnu^n  with  the  leg 
flexed  and  adduetefL  The 
Hud)  is  praetieally  useless  lie- 
low  the  km^e-joint.  In  (»ther 
cases  tlie  Ixaies  of  the  leg  are 
complete,  but  one  Iwne  may  Ih^ 
Bliorter  than  the  other,  and  in 
these  cases  nuirked  eiirvatnTcs 
oirur.  In  some  instances  the 
tibia  shows  an  extreme  degree 
of  curvatnre  forward  and  iUit- 
ward  and  tlie  detnrmity  may 
Ktsemble  an  exaggerated  condi- 
tion of  iMiw-leg.  ]n  cc*rtain 
other  and  uu^re  extreme  cases 
the  shaft  of  the  tibia  will  be 
bent  at  a  sharp  angle,  snggest- 
ing  an  intra-nterine  frat-tnre, 
and  in  soiue  cases  it  uuiy  be  dif- 
fienit  U\  say,  unless  olhcr  etm 
genital  defects  are  jiresout, 
whethrr  or  unt  the  cicformi ty 
has  been  caused  by  intra-uteriue 
pressure,  or  by  the  formation 
of  amniotic  bauds  and  ct>rds  act- 
ing inecbanically,  or  whether  a  real  fracture  has  taken  place.  These  deforraitiea 
are  of  only  nu>derate  surgical  interest.  In  certain  cases  an  arrest  of  develop- 
ment occurs  in  the  leg,  sneh  that  the  child  is  born  wiUi  a  stump  ending  jnst  Vm?- 
low  the  knee-joint,  or  in  some  jiart  of  the  leg,  and  uirui  such  stumps  rudimentary 
toes  may  be  present,  which  may  or  may  not  contain  rndimentary  jihalanges. 

Intra-nterine  and  Intrapartum  Fractures.^^Intra-nterine  fractnres  of  the  Imig 
bones  have  in  rare  eases  been  jmHluci'd  by  external  viidence  cm  the  abdomen 
of  the  mother.  In  olhfr  cases  no  such  history  has  been  obtainable  and  it  has 
been  believed  that  the  fractures  were  canst^il  l»y  intra-uterine  muscular  pressure. 


Fiti.  211. — IIjIiCiiitic  Bmw-lii.v,.s. 
(Uooaevdt  lioHpttalr  cuHectJon  af  Dr.  Ctmrlet!  McByriify.) 
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In  some  of  these,  however,  as,  when  a  child  is  bom  with  a  separation  of  ^^ 
epiphysis,  it  has  been  impossible  to  exclude  hereditary  syphilis  as  a  eaiisati    - 
factor,  or  an  undue  fragility  of  the  bones,  due  to  imperfect  nutrition  from  a^-:^ 
cause.     Intrapartum  fractures  of  the  long  bones  may  be  produced  during     ^ 
strumental  delivery,  or  during  podalic  version,  and  the  bones  most  frequea^-^ 
broken  in  these  cases  are  the  humerus  and  the  femur,  less  commonly  the  tik^^j 
In  a  very  moderate  number  of  recorded  cases  the  fractures  have  been  prodix  <:?^ 
by  the  muscular  efforts  of  the  mother  during  the  delivery  of  the  child.     ""HTJ 
bone  gets  caught  between  the  head  and  the  hard  parts  of  the  pelvis  and  diiK^i^r 
uterine  contractions  fracture  may  occur.     The  occurrence  of  fracture  has  so:iue. 
times  been  accompanied  by  an  audible  snap.     Nearly  all  these  conditions     are 
easily  recognized  by  ordinary  methods  of  examination  and  require  no  sepaxate 
description.     In  the  cases  of  congenital  deformity  of  the  bones  the  nature    and 
extent  of  the  defects  can  be  readily  demonstrated  by  X-ray  pictures,  and   the 
more  complete  the  ossification  the  more  the  pictures  will  show. 
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ANATOMICAL    REMARKS' 

The  Topographical  and  Bony  Landmarkg  of  the  Ankle  and  Foot^Upon  vhlwr 
side  of  the  ankle  there  [jrojeer  proniinentlj  the  inalleoli.  The  external  uuil- 
let^liis  <lescTiid.s  half  aa  iiieli  lower  than  the  internid,  and  the  anterii^r  l>^mler  ia 
half  an  inch  hehind  that  of  the  inner  malleolus.  The  external  nialle"vIiiH  lies 
opposite  the  center  of  the  ankle-joint.  Inasmuch  as  the  internal  malleolus  h 
eonsiderahly  hmarler  than  the  external,  the  posterior  Irmlers  of  Iwth  are  in  the 
same  plane.  The  tip  of  the  external  malleolus  is  opposite  to  the  posterior  cal- 
eaueoseaphoid-joint.  In  the  anatondeal  jiosilion  of  the  ImkIv  the  inner  ed^e  of 
the  patella,  the  interna!  malleolus,  and  the  inner  Ix^rder  of  the  p^eat  toe  lie  in 
the  same  vertieal  plane.  These  relations  are  sonietinies  a  iiseftil  ^nide  when 
dressintr  fraetures  <jf  the  U'g,  or  after  osleotoniieSj  ete.j  in  order  to  keep  the  limh 
in  a  eorreet  |M)sition. 

If  we  insfieet  the  dorsum  of  the  foot,  putting  the  musf'h\s  creating  tlorsnl 
flexion  in  a  state  of  eonirat^tion,  so  that  the  foot  is  at  rikdit  anirles  to  the  leg 
or  less,  a  mimber  of  landmarks,  tendinous  anil  Ikjuv,  are  to  Im*  observed.  To 
the  inner  side,  in  front  of  the  inner  malleolus,  the  tendon  of  tlie  tibialis  antieus 
niuseh*  foruis  a  prominence  lieneath  the  skin.  Below  and  external  to  it  another 
tendon  apjiears,  the  long  extensor  of  the  great  toe.  Still  more  external,  a  bundle 
of  tendons  may  be  observed,  the  common  extensors  of  the  second,  third,  fourth, 
and  tifth  toes,  Stil!  more  external  lies  the  tendon  of  the  peroneus  tertius  at 
aWut  the  middle  of  tlie  external  border  of  the  ffMit,  Between  the  tendon  of 
the  long  extensor  of  the  toe  and  the  innermost  tendon  of  the  common  extensor 
of  tlte  other  trws,  may  lie  felt,  under  normal  conditions,  just  hfdow^  the  ankle- 
joint,  the  pul^atirais  of  the  dorsal  Is  pi^dis  arlery.  If  the  foot  be  placed  in  the 
position  of  marked  plantar  flv.rtoiK  tliere  may  be  felt  the  astragalus  projecting 
slightly.  It  disappears  again  when  dorsal  flexion  is  resumed.  On  either  sidp 
of  the  bundle  of  tendons  and  in  front  of  the  malleoli  a  slight  depression  is  to 
be  noted.  Tliis  depression  corresponds  to  the  anterior  portion  of  the  capsule 
of  the  ankle-joint,  which  is  here  quite  thin.  In  diseases  of  the  joint  attended 
by  effusion  or  thickening  of  the  s;)'iiovial  membrane,  and  in  injuries  of  the 
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In  some  of  these,  however,  as,  when  a  child  is  bom  with  a  separation  of     ^ 
epiphysis,  it  has  been  impossible  to  exclude  hereditary  syphilis  as  a  causat^ 
factor,  or  an  undue  fragility  of  the  bones,  due  to  imperfect  nutrition  from  ^^^j 
cause.     Intrapartum  fractures  of  the  long  bones  may  be  produced  during      j 
strumental  delivery,  or  during  podalic  version,  and  the  bones  most  frequerzi^t 
broken  in  these  cases  are  the  humerus  and  the  femur,  less  commonly  the  tik^i; 
In  a  very  moderate  number  of  recorded  cases  the  fractures  have  been  produce, 
by  the  muscular  efforts  of  the  mother  during  the  delivery  of  the  child.     The 
bone  gets  caught  between  the  head  and  the  hard  parts  of  the  pelvis  and  during 
uterine  contractions  fracture  may  occur.    The  occurrence  of  fracture  has  some- 
times been  accompanied  by  an  audible  snap.     Nearly  all  these  conditions   are 
easily  recognized  by  ordinary  methods  of  examination  and  require  no  separate 
description.     In  the  cases  of  congenital  deformity  of  the  bones  the  nature    and 
extent  of  the  defects  can  be  readily  demonstrated  by  X-ray  pictures,  and  the 
more  complete  the  ossification  the  more  the  pictures  will  show. 
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till*  inner  btjrder  uf  rlic  foot.  Anterior  to  the  tiiburositj  of  the  scaphoirl  a  dis- 
taiiee  of  3  cm.  liea  the  tirst  tarso-metatarsal  joint.  *'  It  is  2  chl  in  front 
of  the  inner  end  of  a  line  tlrawn  transver.^ely  aerc^ss  the  foot  from  the  base  of 
of  the  fifth  mot H tarsal  hone"  {Wo<i]sey). 

The  Ankle-joint — Tlie  ankle-joint   is   formed  l>etvveen   the   tibia   and   fihnla 
above  and  to  either  side,  and  the  astragaluB  hehjw.     It  is  properly  a  hinge-joint 


Burt»  ain,  ^r9* 


Vsff,  mfat,  anH 


Vaff,  earC.  /taff. 


Ysff.  0xt.  4(g, 


B,  «jrt,  <fi>. 


B,  9uHimd. 
peron.  IIL 

Tag.  tend*  ptr. 


B.  ttnd.  «l. 
Mubfa»e. 
B,  tubcut,  mHaL 
phot. 


B.  tttteuL  dig. 


B,  $MMtnd,  t(b. 

tint 
M*  9XU  halh  br. 

B,  $uhUnd.  eaet* 
hall,  long.p^* 

r«§.  txL  httlL 


B.  9ubtend.  «xt. 
tuM.  long>  a*tt. 

B.  9ybeut,  metat, 
phal. 

B^  inttrmtta- 
tar§.  pkaX. 


Fio.  243. — Tut.  Rtnts-E  of  the  Dor^hi  m  f»F  the  Foot, 
Ail  thr»  cunimoner  locations  of  the  bursip  are  indicated.     (After  Mprkel.) 


merely,  and  no  lateral  motion  ocenrs  therein  except  in  the  position  of  extreme 
plantar  flexion.  Motion  in  the  joint  takes  plaee  about  a  horizontal  axis  upon  a 
line  whieh  is  nearly  transverse,  though  its  inner  end  inelines  slightly  forwarfL 
The  m<itif>ns  in  the  joint  between  the  bones  of  the  leg  and  the  astragalii^i  are 
those  of  flexion  and  exteni^ion,  or  of  dorsal  and  planlar  flexion,  as  they  are  some- 
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times  called.     It  is  to  be  borne  in  mind  that  while  the  foot  is  at  right  angles 
to  the  leg,  neither  abduction  nor  adduction  is  possible  in  the  normal  ankle-joint, 
and  that  the  presence  of  such  movements  indicates  injury  or  disease.     In 
making  the  examination,  however,  it  is  necessary  that  the  surgeon  should  be 
careful  to  grasp  the  astragalus,  not  the  calcaneum,  since  by  the  latter  method 
the  calcaneum  will  be  moved  upon  the  astragalus,  and  thus  an  ignorant  or 
incautious  observer  might  be  deceived.    The  range  of  dorsal  and  plantar  flexion 
at  the  ankle  is  variously  estimated  by  different  observers   at   from    80^   to 
90^,    the   midposition   being   when   the   foot   is   at   right   angles    to    the   leg. 
The  articular  surface  of  the  astragalus  forms  about  one  quarter  of  a  cyl- 
inder.    It  is  slightly  concave  from  side  to  side  and  articulates  above  with  the 
lower  end  of  the  tibia,  which  exhibits  corresponding  but  opposite  cur\'^atures. 
Lateral  motion  in  the  joint  is  prevented  by  the  malleoli,  these  grasping  with 
their  articular  surfaces  the  lateral  surfaces  of  the  astragalus,  thus   forming 
what  is  knowTi  as  a  mortise.     The  bones  of  the  joint  are  held  in  apposition  by 
the  internal  and  external  lateral  ligaments.     Upon  the  inner  side  the  deltoid 
ligament   passes  from   the  internal   malleolus   in  triangular  form,    diverging 
below,  to  be  attached  to  the  calcaneum  and  astragalus.     The  ligament  consists 
of  two  layers,  superficial  and  deep. 

The  superficial  layer  is  a  strong,  flat,  triangular  band,  attached,  above,  to  the 
apex  and  anterior  and  posterior  borders  of  the  inner  malleolus.  The  most  anterior 
fibers  pass  forward  to  be  inserted  into  the  scaphoid  and  inferior  calcaneo-soaphoid 
ligament;  the  middle  descend  almost  perpendicularly  to  be  inserted  into  the  sus- 
tentaculum tali  of  the  os  calcis;  and  the  posterior  fibers  pass  backward  and  out- 
ward to  be  attached  to  the  inner  side  of  the  astragalus.  The  deeper  layer  consists 
of  a  short,  thick,  and  strong  fasciculus,  which  passes  from  the  apex  of  the  malleolus 
to  the  inner  surface  of  the  astragalus,  below  the  articular  surface.  This  ligament 
is  covered  by  tendons  of  the  tibialis  posticus  and  fiexor  longus  digitorum  muscles. 

The  external  lateral  ligament  consists  of  three  fasciculi,  taking  different  direc- 
tions, and  separated  by  distinct  intervals;  for  which  reason  it  is  described  by  some 
anatomists  as  three  distinct  ligaments. 

The  anterior  fasciculus,  the  shortest  of  the  three,  passes  from  the  anterior  mar- 
gin of  the  summit  of  the  external  malleolus,  downward  and  forward,  to  the  astraga- 
lus, in  front  of  its  external  articular  facet 

The  posterior  fasciculus,  the  most  deeply  seated,  passes  from  the  depression  at 
the  inner  and  back  part  of  the  external  malleolus  to  a  horizontal  notch  or  depres- 
sion on  the  posterior  surface  of  the  astragalus.  Its  fibers  are  almost  horizontal  in 
direction. 

The  middle  fasciculus,  the  longest  of  the  three,  is  a  narrow,  rounded  cord,  pass- 
ing from  the  apex  of  the  external  malleolus  downward  and  slightly  backward  to 
the  middle  of  the  outer  side  of  the  os  calcis.  It  is  covered  by  the  tendons  of  the 
peroneus  longus  and  brevis.     (Gray's  "  Anatomy.") 

The  internal  lateral  ligament  is  exceedingly  strong,  and  its  middle  part, 
together  with  the  middle  portion  of  the  external  lateral  ligament,   holds  the 
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Flo.  244. — Diagram  to  Illitstiiati]  the  Situation  of  tkb  CoMMnxF-H  FkTRs.i:  upon  the  Sole  or 
THK  Foot,     The  iemlrtn  shcsftths  are  aIso  sbown.      (.\iter  Mrrkei.) 

astragalus,  bowevpr,  is  sii|<litly  iu  frniit  of  tlie  iKirdcr  of  tlie  articular  cartilage. 
Thii  capsule  is  covered  on  its  anterior  surface  partly  by  tlje  extensor  teinlons, 
slight  projections  of  tlie  capsule  existing  lietween  thetn,  forming  shallow  jvickets 
and  folds.     Upon  cUhcr  side  of  the  lendon  bundle  the  capsule  of  (he  joint  lies 
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times  called.     It  is  to  be  borne  in  mind  that  while  the  foot  is  at  right  angles 
to  the  leg,  neither  abduction  nor  adduction  is  possible  in  the  normal  ankle-joint, 
and  that  the  presence  of  such  movements  indicates  injury  or  disease.     In     ^ 
making  the  examination,  however,  it  is  necessary  that  the  surgeon  should  be     ^ 
careful  to  grasp  the  astragalus,  not  the  calcaneum,  since  by  the  latter  method 
the  calcaneum  will  be  moved  upon  the  astragalus,  and  thus  an  ignorant  or 
incautious  observer  might  be  deceived.     The  range  of  dorsal  and  plantar  flexion 
at  the  ankle  is  variously  estimated   by  different  observers   at   from    80°   to 
90^,    the   midposition   being   when   the   foot   is   at   right    angles    to    the   leg. 
The  articular  surface  of  the  astragalus  forms  about  one  quarter  of  a  cyl- 
inder.    It  is  slightly  concave  from  side  to  side  and  articulates  above  with  the 
lower  end  of  the  tibia,  which  exhibits  corresponding  but  opposite  curvatures. 
Lateral  motion  in  tlie  joint  is  prevented  by  the  malleoli,  these  grasping  with 
their  articular  surfaces  the  lateral  surfaces  of  the  astragalus,  thus   forming 
what  is  known  as  a  mortise.     The  bones  of  the  joint  are  held  in  apposition  by 
the  internal  and  external  lateral  ligaments.     Upon  the  inner  side  the  deltoid 
ligament   passes   from   the  internal   malleolus   in   triangular   form,    diverging 
below,  to  be  attached  to  the  calcaneum  and  astragalus.     The  ligament  consists 
of  two  layers,  superficial  and  deep. 

The  superficial  layer  is  a  strong,  flat,  triangular  band,  attached,  above,  to  the 
apex  and  anterior  and  posterior  borders  of  the  inner  malleolus.  The  most  anterior 
fibers  pass  forward  to  he  inserted  into  the  scaphoid  and  inferior  calcaneo-soaphoid 
ligament;  the  middle  descend  almost  perpendicularly  to  be  inserted  into  the  su??- 
tontaculum  tali  of  the  os  calcis;  and  the  posterior  fibers  pass  backward  and  out- 
ward to  be  attached  to  the  inner  side  of  the  astragalus.  The  deeper  layer  consists 
of  a  short,  thick,  and  strong  fasciculus,  which  passes  from  the  apex  of  the  malleolus 
to  the  inner  surface  of  the  astragalus,  below  the  articular  surface.  This  ligament 
is  covered  by  tendons  of  the  tibialis  posticus  and  fiexor  longus  digitorum  muscles. 

The  external  lateral  ligament  consists  of  three  fasciculi,  taking  different  direc- 
tions, and  separated  by  distinct  intervals;  for  which  reason  it  is  described  by  some 
anatomists  as  three  distinct  ligaments. 

The  anterior  fasciculus,  the  shortest  of  the  three,  passes  from  the  anterior  mar- 
gin of  the  summit  of  the  external  malleolus,  downward  and  forward,  to  the  astraga- 
lus, in  front  of  its  external  articular  facet. 

The  posterior  fasciculus,  the  most  deeply  seated,  passes  from  the  depression  at 
the  inner  and  back  part  of  the  external  malleolus  to  a  horizontal  notch  or  depres- 
sion on  the  posterior  surface  of  the  astragalus.  Its  fibers  are  almost  horizontal  in 
direction. 

The  middle  fasciculus,  the  longest  of  the  three,  is  a  narrow,  rounded  cord,  pass- 
ing from  the  apex  of  the  external  malleolus  downward  and  slightly  backward  to 
the  middle  of  the  outer  side  of  the  os  calcis.  It  is  covered  by  the  tendons  of  the 
peroneus  longus  and  brevis.     (Gray's  "  Anatomy.") 

The  internal  lateral  ligament  is  exceedingly  strong,  and  its  middle  part, 
together  with  the  middle  portion  of  the  external  lateral  ligament,  holds  tbostt 
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apart,  tliin  IxnTig  pnssilile  nn  iicaHint  of  t\w  olastiriry  of  tlio  tiljio-fUniljir  liga- 
ments, iiiiterior  and  posterior.  Duriiij^  plantar  flexion,  on  the  ^iltuT  liaii*L  tho 
malleoli  approach  one  another.  The  motions  in  the  ankle-joinl  are  partly 
limited  liy  the  tension  nf  the  litraments  and  partly  by  uHisenlar  contraetian. 
Thns,  when  the  Ivnee-joint  is  fh\red,  dorsal  flexion  at  the  ankle  is  possihlo  to 
a  greater  degree  than  wlien  the  knee  is  exiendcd.  The  motion  nf  plantar  flexirm 
is  limited  by  the  anterior  portions  of  the  ligaments,  that  of  dorsal  flexion  by  the 
posterior  ]iarts.  A  final  limitation,  however,  occurs  in  extrenie  dorsal  flexion 
by  apposition  of  tlie  liones,  and  the  same  is  tnie  of  jdanlar  flexion.  Sinee 
the  jiiiwer  of  the  flexor  and  extensor  nniseles  moving  the  ankle-joint  nearly 
ha  hi  nee,  and  since  the  p4isition  of  the  bones  entering  into  the  joint  tines  not 
atTeet  the  eapaeity  of  the  joint  capsule,  etfnsions  into  the  ankle-joint  prodnee  no 
eharaeteristie  attitnde. 

Articulations  of  the  Tarsus. — The  astragalns  articnlates  l)elow  with  the  os 
eah'is,  forming  two  distinef  joints,  with  two  distinct  synovial  sacs,  each  bone 
having  two  st-^parate  articular  faeets,  forming  an  anterior  and  a  jKJSterior  joint 
A  deep  groove  exists  npon  either  hone  between  these  artienlar  snrfaees,  the 
space  being  fille<l  by  a  strong  Inierossrous  lijfamcfit.  Tliis  e<aisntutew  the  chief 
bond  of  union  between  tlie  bones.  In  addition,  there  is  an  external,  calcaneo- 
astragaloid  ligament,  a  short  band  jjassing  from  the  outer  snrface  of  the  astrag- 
alns beneatli  the  border  of  its  articular  facot  for  the  fibula,  to  he  attaebect 
to  the  outer  anrfaee  of  the  os  calcis.  This  ligament  is  paralh^l  with  lla*  middle 
portion  of  the  external  lateral  ligament  of  tlje  ankle-joint.  A  pi^sterior  ealeaneo- 
astragaloid  ligament  connects  the  posterior  extremity  of  the  astragalns  with 
I  he  upjjer  surface  of  the  os  ealcis.  Its  flbers  are  directed  backward  ami  in- 
want.  The  svTiovial  mendirane  for  the  anterior  ealeanec>astragah>id  joint  is 
conlinned  forward  between  the  snrfaees  of  the  astragalus  and  scaphoid. 

In  front,  the  hearl  of  the  astragalus  articidates  with  the  concave  surface  of 
the  scaphoid,  as  w^ell  as  with  the  anterii*r  end  of  the  os  ealcis  and  with  the 
inferior  calcaneo-scaplndd  ligament.  The  mf>veinent8  taking  place  betweett  the 
astragalus  and  os  ealcis  are  of  a  gliding  character,  from  lH*for(*  backward  and 
from  side  \o  side.  These  motions  are  lituited  partly  liy  the  tension  of  the 
liganientd  and  partly  by  bony  contact.  The  ligament  nniting  the  astragalns  to 
the  scaphoi<l  in  front  is  weak.  I*ebind  and  below,  the  inferior  calcanen-scaphoid 
supplies  the  place  of  an  inferior  ligament.  Tlie  os  ealcis  articulates  with  the 
culjoid  in  front  and  the  Ixmea  are  unitefl  by  four  ligaments^  a  supc^rior  an*] 
internal  or  interosserms,  a  long  plantar  ligament  and  a  short  plantar  ligament. 
The  interosseous  ligament  is  short  Imt  strong*  It  rises  from  the  os  caleis  and 
is  inserted  into  tlic  inner  side  of  the  enlioid.  It  forms  a  strong  bnud  of  nnion 
between  the  first  and  second  rows  of  tarsal  bones.  The  long  calcanecvcnboid 
ligament  lies  superficial  to  the  short  one.  It  is  attached  to  the  under  snrface 
of  the  OS  ealcis,  from  near  the  base  of  the  tulwrositit^s  and  as  far  forwarr!  as 
the  anterior  tubercle.  In  front  it  is  attached  to  the  ridge  tm  the  under  surfaet* 
tfi  tiie  cuboid  and  passes  forward  to  the  bases  of  tlie  second,  tliird,  and  fourth 
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metatarsal  bones.  Between  this  ligament  and  the  cuboid  there  passes  the 
tendon  of  the  peroneus  longus.  The  short  plantar  ligament  unites  the  under 
surface  of  the  os  calcis  to  the  under  surface  of  the  cuboid,  behind  the  peroneal 
groove.  It  is  a  broad  strong  band.  The  calcaneo-cuboid  articulation  possesses 
a  separate  synovial  sac. 

The  ligaments  uniting  the  scaphoid  with  the  os  calcis  are  two  in  number. 
The  sui>erior  ligament  arises  with  the  calcaneocuboid  ligament  and  passes  for- 
ward to  the  outer  side  of  the  scaphoid,  forming  with  the  internal  calcaneo-cuboid 
a  letter  Y.  They  are  separated  in  front  and  blended  together  posteriorly.  The 
inferior  calcaneo-scaphoid  ligament  is  the  stronger  of  the  two.  It  passes  from 
the  anterior  and  the  inner  extremity  of  the  os  calcis  to  the  under  surface  of  the 
scaphoid.  '*  This  ligament  not  only  serves  to  connect  the  os  calcis  and  scaphoid, 
but  supports  the  head  of  the  astragalus,  forming  a  part  of  the  articular  cavity 
in  which  it  is  received."     (Gray's  "  Anatomy.") 

The  most  important  points  to  Ixjar  in  mind  in  relation  to  the  talotarsal  joint 
is,  that  the  motions  of  adduction  and  supination  occur  together,  as  do  tliose  of 
abduction  and  pronation  of  the  foot  and  take  place  in  these  joints.  The 
combined  motions  amount  in  all  to  about  40°.  That  the  motion  between 
the  astragalus  and  os  calcis  is  merely  a  gliding  one,  from  before  backward 
and  from  side  to  side;  that  the  astragalo-scaphoid  joint  is  fairly  movable  and 
rather  feeble,  so  that  dislocation  of  the  astragalus  from  the  scaphoid  occurs 
with  c(msi(Iorable  ease.  Other  anatomical  details  in  regard  to  the  foot  and 
ankle  will  be  mentioned  in  appropriate  places. 

SPRAINS    OR    DISTORTIONS    OF   THE    ANKLE 

Sprains  and  distortions  of  the  ankle  are  among  the  most  frequent  injuries. 
In  the  beginning,  it  is  to  be  l)ome  in  mind  as  a  matter  of  the  greatest  con- 
sequence that  a  spraifi  of  Ike  ankle  is  better  rerjarded  as,  and  treated  as,  a 
fracture  than  as  a  sprain,  unless  the  existence  of  fracture  can  be  positively 
eliminated  by  physical  examination  and  by  the  X-rays,  There  is  no  more 
important  caution  in  surgery  than  this. 

Sprains  of  the  ankle-joint  may  be  caused  by  violence  exerted  in  one  or  two 
directions,  either  abduction  or  adduction.  Sprains  by  abduction  are  caused 
by  violence  which  produces  an  outward  rotation  of  the  toes,  and  at  the  same 
time  dorsal  flexion  at  the  ankle-joint.  They  are  rather  less  frequent  as  un- 
complicated injuries  than  the  sprains  by  adduction,  since  the  internal  lateral 
ligament  of  tlic  ankle  is  so  strong  that,  in  a  large  proportion  of  cases,  the  lx>ne 
gives  way,  producing  a  fracture  of  the  internal  malleolus,  lx*fore  the  ligament 
will  tear.  Still,  as  described  under  Pott's  fracture,  this  injury  is  sufficiently 
frequent,  notably  in  combination  with  fracture  of  the  lower  part  of  the  fibula. 
Sj)rains  by  adduction  are  much  more  common  as  isolated  injuries.  They  occur 
from  violence  which  turns  the  foot  sharply  in  the  direction  of  supination.  The 
ligaments  most  often  torn  are  those  between  the  astragalus  and  the  os  calcis, 
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the  anterior  portion  of  the  external  lateral  ligament  of  the  ankle-joint,  and  the 
nAer  weak  ligament  uniting  tlie  dorsal  surfaces  of  the  astragalus  and  scaphoid. 
Mother  cases,  where  supination  is  combined  with  adduction,  the  ligaments  be- 
t^een  the  os  calcis  and  cuboid  and  between  the  scaphoid  and  cuneifonn  bones 
fflay  be  put  upon  the  stretch,  and  more  or  less  extensively  ruptured.     The  ac- 
ric/ent  occurs  most  commonly  from  an  ordinary  turn  of  the  ankle.     The  symp- 
toms produced  are  pain,  swelling,  tenderness,  loss  of  function,  and  ecchymosis. 
The  pain,  both  spontaneous  and  upon  motion,  occurs  at  once  at  tlie  time  of 
the  accident  and  is  sharp  and  severe.     The  swelling  develops  in  a  few  hours. 
The  ecchymosis,  often  quite  extensive,  appears  u|)on  the  outer  and  upper  part 
of  the  foot,  and  is  frequently  most  marked  in  front  of  the  external  malleolus. 
I  may  repeat  that  in  all  these  cases  the  existence  of  fracture  should  be  eliminated 
y^ilh  the  utmost  care.    In  botli  sprains  and  fractures,  tlic  loss  of  function  in  the 
ankle  may  l)e  complete  or  partial,  and  no  positive  diagnostic  value  can  be  placed 
upon  this  symptom. 

The  most  jwpular  treatment  of  sprain  of  the  ankle  at  ])resent  is  that  of 
Gibney,   which  consists  in  supporting  the  ankle  by   a  series  of  overlapping 
strips  of  adhesive  plaster,  but  without  completely  surrounding,  and  thus  con- 
stricting, the  limb.     Under  this  treatment  the  patients  are  often  able  to  use 
t.he  joint  from  the  first,  and  recovery  is  said  to  be  more  rapid  than  after  the 
tx-«atment  by  immobilization.     If  the  joint  be  immobilized  in  plaster,  it  is  hc- 
1  moved  that  the  stiffness  due  to  synovitis  and  fixation  is  less  rapidly  overcome, 
-fcl  arly  massage  and  baking,  commenced  at  a  very  early  period,  are  believed  to 
l-»^  valuable  measures. 

The  prognosis  of  sprains  of  the  ankle  varies  according  to  the  severity  of 

"^tme  injury — i.  e.,  to  the  extent  of  the  ligamentous  ruj)ture,  and  also  with  the 

"fcK^atment     In  severe  cases  it  may  be  several  months  Ix^fore  the  normal  func- 

'^  ion  of  the  limb  is  restore<l.     In  slight  cases  the  joint  may  be  well  in  a  week 

o-r  two. 

Chronic  Sprain  of  the  Ankle. — In  cases  untreated,  or  improperly  treated,  a 
sprain  of  the  ankle  may  not  be  recovennl  from  for  a  long  time.     The  ankle  may 
"^^main  permanently  weak  and  painful,  or  there  may  Ix^  considerable  limitation 
'^f  motion.     A  good  many  of  these  cases  are  associate<l  with  flat-foot  and  ap- 
l^ropriate  treatment  must  he  used  for  this  condition,     ^ly  own  preference  in  the 
'treatment  of  acute  sprains  of  the  ankle,  assuming  that  no  fracture  is  discover- 
able, is  immobilization,  with  or  without  the  application  of  wet  antiseptic  dress- 
ings, or  an  ice  bag,  until  the  acute  symptoms  have  subsided,  when  a  dressing 
of  sticking  plaster  may  be  applied,  and  the  patient  allowed  to  go  about,  if  the 
case  is  not  severe.     In  the  more  severe  cases,  physiological  rest  for  the  joint, 
followed  after  a  few  days  by  massage,  douching,  and  baking,  hav(i  been  followed 
l)y  good  results. 
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INJURIES    OF   THE    TENDONS   ABOUT    THE    ANKLE-JOINT 

Dislocations  of  the  Tendons. — The  teiulona  (x*casionally  dislocated  in  the 
vicinity  of  the  ankle-joint  are  those  of  the  jieroneous  longiis  and  brevis,  where 
they  pass  behind  the  external  malleolus.  The  injnry  is  a  rare  one.  It  occurs 
from  muscular  action,  by  sudden  contraction  of  the  muscles  of  the  calf,  usually 
when  the  foot  is  rotated  inward.  The  ligamentous  structures,  external  anmilar 
ligament,  holding  the  tendons  in  place,  are  ruptured.  The  patient  feels  a 
severe  pain  in  the  outer  part  of  the  ankle  and  is  imable  to  \valk  ujx)n  the  foot 
Ui)on  examinati(m,  the  tendons  may  usually  he  felt  riding  across  the  jioaterior 
portion  of  the  external  malleolus,  and  can  easily  be  pushed  back  into  place, 
sometimes  with  an  audible  snap.  The  dislocation,  however,  is  prone  to  recur 
uiKMi  the  attempt  to  use  the  limb.  As  a  rule,  the  tendon  or  tendons  may  I* 
easily  replaced,  and  if  held  in  position  by  a  compress  and  .sticking  plaster,  while 
the  foot  is  kept  in  a  condition  of  ])hysiological  rest  for  ten  days  or  more,  the 
dislocation  does  not  recur.  In  untreated  cases,  or  in  some  which  are  not  im- 
mobilized for  a  sufficient  time,  the  dislocation  may  become  chronic.  These 
patients  suffer  from  considerable  inconvenience  in  walking  and  from  the  dis- 
agreeable sensation  of  feeling  the  tendons  slipping  back  and  forth  uix)n  the 
malleolus.  In  such  cases  an  o[Km  o])eration  and  the  effort  to  cover  the  tendons 
by  ligamentous  structures,  suturing  the  torn  sheath  of  the  tendons  over  them, 
w-ill  usually  suffice  for  a  cure;  a  l>one  and  ])eriosteal  flap  may  also  be  chiseleil 
from  the  fibula  to  cover  them.  Except  as  a  complication  of  severe  fractun*s 
in  the  vicinity  of  the  ankle-joint,  the  other  tendcms  of  this  region  are  very  rarely 
dislocated.  Among  those  individuals  who  have  an  extremely  relaxed  external 
annular  ligament  at  the  ankle-joint,  or  in  wdiom  the  l)ony  groove  for  the  tendon:; 
is  unusually  shallow,  tlu^se  tendons  may  occasionally  be  <lisl<x»ated  at  will.  The 
snapping  sound  thus  produced  has  been  utilized  by  certain  notorious  "  spirit 
rap])ers  ''  for  the  ]>urpose  of  di^frauding  the  public.  Beach  ^  collected  and  re- 
ported eight(»eii  cases  in  which  one  or  other  of  the  peronei  tendons  were  dis- 
located. In  thirteen  of  the  cases  it  was  the  jwroneous  hmgus  tendon.  The 
accident  had  occurred  in  most  of  the  cases  from  jumj)ing,  (wcasionally  fnim 
other  similar  exertions. 

A  dislocation  of  the  tibialis  posticus  tendon  was  reported  by  Martin.  The 
tendon  was  dislocated  forward  in  front  of  the  inner  malleolus.  Although  the 
tendim  was  readily  replaced  and  remained  in  position,  disability  in  the  foot 
continued  for  a  long  time. 

Rupture  of  the  Tendons  of  the  Foot. — Powerful  contraction  of  the  tendo 
Achillis  may  cause  its  rupture,  or  more  commonly  a  portion  of  the  tuberosities 
of  the  OS  calcis  is  torn  away.  The  symptoms  of  rupture  of  the  tendo  Achillis 
are,  loss  or  great  diminution  of  the  power  of  ])lantar  flexion  in  the  foot,  in- 
ability to  rais(*  tlic  body   upon   the  toes;   there   is  a   hiatus   readily   palpable 


*  Beach,  Boston  Mcdicdl  and  Surgical  Journal,  March,  1876. 
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postoriarlj  at  the  back  of  tlie  IjccI,  or  somewhat  higher  up,  in  ease  tlie  tendon 
ittkdf  is  rupltirtHh  The  teiido  Achillis  is  <if  siu-h  i^reat  iMiporlaiiee  for  thf* 
function  of  walking  that  every  effort  rtliouhl  \m  nuide  to  unite  it  wlieii  rn|)tureil. 
In  ennes  whieh  are  not  seen  nntil  sunie  time  after  the  aefident,  an  operation  may 
nevertheiei^s  be  dune  and  the  ends  of  the  tendon  bmnght  together,  or  the  tendon 
again  sutured  to  the  os  calcis,  if  neeessary,  by  a  plastic  ojK*ration  upon  the 
tendon  it.s<df.  After  two  or  thrt^e  wec^ks  the  fiM>t  may  gradnally  be  l*rought 
out  of  extreme  plantar  flexion  until  it  ig  at  right  angles  to  the  leg.  The  tendn 
Achillis  may  alsd  lie  divided  in  open  won  mis,  and  if  tlie  tendon  is  completely 
severed  the  symptoms  will  res^emble  those  of  rupture.  Tf  only  partly  severed, 
the  wound  of  the  tend(»u  may  only  be  tliseoverable  upon  ]iLs|K*<nion,  or  possibly 
by  feeling  a  groove  or  depression  in  its  snrface.  In  ease  the  division  of  the 
tt.*ndon  is  an  old  one^  an  o[)cration  should  be  done  for  its  restoration  ami  iuii«Jii 
of  the  divided  ends.  In  general  il  may  l>e  said  that  the  tend^ai  is  so  large,  and 
the  symptoms  prod  need  so  eharaetcristie,  that  the  diagnosis  offers  no  dittieulty. 
The  other  tendons  of  the  foot  may  be  cut  by  aeei dental  wounds,  the  tendons 
upon  the  dorsum,  for  example,  when  a  man  wh<j  is  elaiii|>ing  wlmkI  strikes  a 
glancing  blow  with  his  axe,  the  blade  of  whieh  is  deflected  across  the  dorsum  of 
the  fi>ot.  The  diagnosis  of  such  injuries  is  nsnally  simple  from  the  situation 
of  the  wound,  the  resulting  disability,  and  upon  inspeetion.  The  same  rules  in 
searching;  for  divided  tendons  in  the  for>t  apply  as  is  tlie  ease  with  the  forearm 
and  wrist  (see  sections  o!i  these  topics),  alth<nigh  in  general  it  may  he  said 
that  the  tendons  of  the  foot  du  not  retract  into  inaccessible  positions  so  readily 
as  du  the  tendons  of  the  Avrist  and  forearm.  That  fenthms  weakened  by  tuber- 
eulusis,  syphilis,  or  suppuration  are  niHre  liabh^  to  rujrtnre,  gm^s  without  saying, 
lupture  of  the  Plantar  Fascia, — -Rupture  of  the  plantar  fascia  is  occasionally 
observed  as  a  complication  of  frar^tures  of  the  Iw^nes  of  the  ankle,  fm>t,  and  leg. 
The  resulting  disability  nuiy  depend  in  part  upon  partial  destruction  of  the 
antero-posterior  arch  of  the  ffM>t,  with  the  produetiim  of  flat-foot,  fir,  on  the  other 
hand,  a  condition  w^as  descrilx^d  by  Led*lerhose,^  which  he  called  **  fasciitis 
chronica/-  a  eon^lition  aff'eiHing  the  plantar  fascia,  resulting  from  injury  by 
Vdunt  violence  and  from  the  pressure  of  plaster  dressings,  etc.  The  fascia  l>e- 
came  hypertrophied  anri  nodnlar,  so  that  very  nuirke<l  ]inin  autl  disability  in 
walking  resulted.  In  some  of  the  cases  observed  the  condition  reseridded  more 
or  less  closely  Dupuylren's  contraction  of  the  palmar  fascia. 

FRACTURES  OF  THE  BONES  OF  THE  FOOT 

Fractures  af  the  Aatragaliui. — -The  astragalus  may  be  fractured  as  the  result 
of  violence  transmitted  tlirough  the  os  ealcis»  as  when  an  individual  falls  from 
a  height  upon  the  foot,  so  that  the  astragalus  is  crushed  iM^tween  the  os  calcis 
and  the  bones  of  the  leg.     It  may  also  lie  fractured  as  tlie  result  of  gimsliot 

*  Langenbeck's  Arch.,  vol.  liii.  No.  3. 
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wounds  or  from  direct  viulonco,  sucli  a^  rim-over  accidents  and  the  like.     In  tha 
last  two  groupi?  the  fracture  is  only  a  part  of  a  mure  tir  less  gra%*e  injury,  aac! 
even  in  the  simpler  cases  which  ix*cur  from  falls,  the  fracture  is  often  associate^ 
with  fracture  oi  ibe  os  ealcis  or  of  the  Iwnes  of  the  le^.     In  the  severer  fona^ 
siieh  as  occur  from  run-over  accidents?  and  in  gunshot  wounds,  the  buue  niav  Vie 
more  or  less  extensively  comminuted.     In  those  which  occur  as  the  resiiit  of 
falls  upcm  the  foot  the  line  of  fracture  may  run  in  various  directions,    Ii  may 
be  transverse  in  front  of  the  articular  surface  for  the  tibia,   the  head  con- 
stituting an  anterior  and  separate  fragment,  or  the  line  of  fracture  mav  rim 
practically  in  any  direction  with  reference  to  the  long  axis  of  the  bone.    Com* 
minution  also  is  not  rare  in  this  group. 

The  diaguusis  may  not  be  easy  by  ordinary  means  of  examinatioa;  fre- 
quently, as  related,  the  fracture  is  complicated  by  fractnres  of  otier  bonea,  so 

that  the  loss  of  function  in  tlie  foot 


IS  absolute.  There  will  always  be 
hxnilized  tenderness  over  the  line  of 
fnicture,  but  it  will  rarely  be  pos- 
si  bit'  to  localize  accurately  the  pres- 
ence of  crepitation  in  the  astragalns 
itself,  since  other  near-by  fractures 
may  confuse  the  examiner.  In 
some  cases,  where  the  bone  is  frjM^ 
turcd  transversely,  the  main  frap 
ment  has  been  displaced  biiclcwarJ, 
sf»  tliat  it  projected  jK»sterioTlv 
above  the  os  ealcis.  The  presence 
of  a  bony  prominence  in  ibi<  sit«- 
ation,  together  with  other  sigm  of 
fracture^  would  lead  the  siirgtjoa  tt> 
a  more  or  less  accurate  diagnosis 
and  the  same  may  l>e  said  of  other 
cases  when  the  fragments  are  not- 
ably displaced.  When  no  displace- 
ment  exists,  however,  the  only  accl^ 
rate  means  of  diagnosis,  assuniiBft 
that  tlic  fracture  is  simple,  is  by 
carefully  taken  X-ray  pictures,  to 
these  cases  the  pain,  tentlomess? 
swelling,  eecliymosis,  and  It>8S  ^* 
function  will  be  present,  hut  ffi" 
not  he  characteristic.  In  cases  of 
floubtj  therefore,  the  X-ray  di»?^^ 
sis  should  he  resorted  to  if  possible.  In  the  eases  accompanied  by  notalile  Aisr 
placement  of  considerable  fragments,  as  for  example,  when  the  fracture  iavo^*^ 


lUi,     '2n^ FHACrURE     OF     THE     NkcK     OF     THE     AS" 

THAOALU3      WITH       IxcilMPLKTE      OlTTWARft      AND 

Backwahd   DispLocahon  of  the  Body,      (New 
Yurk  Hti-*pitiil  c^rjtlectiam.) 
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separation  of  a  CMmsitlerabU'  part  of  tliu  arliriilar  Hiirfaet*  iuv  llie  tibia,  or  wlien 
the  head  in  seiairated  with  flisplaremcut,  the  .surgeon  will  hr  justified  in  making 
an  incision  and  either  removing  nne  or  more  fragments  or  replacing  them,  if 
oonc!ition,s  seem  faviirable  for  union. 

The  O3  Trigonum, — The  os  trigrnumi,  a  small  bony  nodule  attached  to  the 
posterior  border  of  the  astragalus,  sometimes  as  a  bony  process,  sometimes  only 
joined  to  the  astragalus  by 
cartilage,  occurs  occasionally 
as  a  congenital  anonudy. 
It  is  usually  found  upon 
both  feet  when  it  wcurs  at 
all.  The  imf>ortanee  of  this 
bone  lies  in  the  fact  that  as 
the  result  of  injury  to  the 
foot,  it  may  be  disphic^ed 
npward  and  has  liec*n  re- 
garded by  many,  when  ob- 
served on  X-ray  plates,  as  a 
separated  fragment  of  as- 
tragalus, its  presence  having 
been  interpreted  as  indicat- 
ing a  fracture.  In  examin- 
ing for  fractures  of  the  tar- 
sus, the  possible  pren^nce 
of  this  litdo  lione  shoidd  be 
home  in  mind.  When  it 
occurs,  it  is  usually  seen 
in  the  plate  just  Ix^hind  the 
posterior  border  of  the  as- 
tragalus. 

The  most  recent  litera- 
ture of  fractures  of  the  tar- 
sal Ijoues  may  bo  found  in 
an  article  by  Hugh  Calw^t 
and  Horace  Binney,  An- 
ftals  of  Surgery,  January, 
190T,  p.  51;  also  *^  Old 
Fracture  of  tlie  Tarsus,-'  by 
Antuils,  p.  69, 

Fractures  of  tlie  Os  Calcis* — The  os  caleis  may  be  broken  in  falls  from  a 
height,  and  in  these  eases  the  fracture  is  a  true  crush  of  the  bone.  It  luay  lie 
fractured  by  direct  violence,  as  from  the  full  nf  an  iron  beam  or  the  like  upon 
the  heel.  It  may  be  crushed  sidewise.  as  wdien  the  foot  is  caught  between  a 
wheel  and  the  curb ;  it  is  occasionally  fractured  by  bullets,  and  may  be  fractured 
39 


FlO.    248. C^RllSilllNO    FHATTIHE    (»F  TUB  Os  C/ALCIS  PROIiUrKD 

nv  A  Fall  phom  a  Hek^ht.  Note  the  broiideoing  of  the 
ht*fl  tintl  the  itbrttTurc  of  l\w  ptiniiul  th'^pres.sitin!*  upon  i/itlier 
side  of  l\w  toiith)  AeliiHiK.     (New  York  Hohipitjitl  eullecliuri/) 

Leonard  W.    Ely,   in   the  same  nund>er  of  the 
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by  muscular  contraction  of  the  muscles  attached  to  the  tendo  Aehillis.  In  the 
crushing  fractures  such  as  <K!cur  by  falls  from  a  height  u^wn  the  foot,  the  sigiu 
and  symi)toms  are  i)ain  and  tenderness  reterre<l  to  the  heel,  there  is  marked 
swelling  of  the  posterior  j)ortion  of  tlie  f<M»t,  there  is  obliteration  of  the  depres- 
sions u])on  either  side  of  iht*  ten<io  Aehillis,  and  usually  a  marked  broadening 
of  the  heel.  The  actual  lin(»s  of  fracture;  are  luird  to  determine  without  the 
use  of  the  X-rays.  The  fractures  have  \Kvn  variously  elassifieil  by  different 
observers.  The  classification  of  (/abot  and  11.  Hinney  apjx^ars  to  me  to  be 
practical.     It  is  as  follows: 

1.  The  fractun^s  are  confined  chiefly  to  that  part  of  the  bone  lying  behind  a 
vertical  plane  through  the  niithile  of  the  Inxly  of  the  astragalus,  and  these  eases  may 
be  subdivided  into  several  groups. 

a,  Cases  with  one  large  heel  fragment. 

b.  Cases  of  small  heel  fragment  corresponding  to  the  avulsion  fractures  of 

other  authors. 
r.  Cases  showing  cracks  or  fissures  but  no  actual  separation  of  fragments. 

2.  Thos(»  in  which  the  force  of  tlu?  blow  has  been  exix»nded  upon  that  portion 
of  the  OS  calcis  lying  beneath  the  astragalus,  in  front  of  the  plane  mentioned  above 
— i.  e.,  the  anterior  half  of  llie  bone.    These  fractures  are  nearly  always  comminuted. 

.*{.  Cases  in  which  the  whole  os  calcis  is  crusheil  and  extensively  comminuted. 

As  before  noted,  the  actual  conditions  can  only  be  appreciated  by  means  of  the 
X-rays.  In  a  general  way,  examination  by  ordinary  palpation  does  not  ])ermit  accu- 
rat<»  conclusions. 

The  classification  of  fractures  of  the  aslragalus  adopted  by  Cabot  and 
Hinney  is  as  follows:  Th(»  bone  nuiy  be  regarded  as  consisting  of  two  pftrta^  t 
])rotecled  ])art  and  an  ex])osed  j^art,  the  body  of  the  Ume  l)eing  largely  protected 
by  its  position  betwei^n  the  malleoli.  The  second  jmrt,  the  neck,  is  the  more  ex- 
])os(*d  to  violence,  notably  to  twisting  strains  or  to  crushing  violence  from  above 
and  in  front.  Fractures  of  the  neck  constitute  the  larg(»st  pro]X)rtion  of  all  frac- 
tures of  the  astragalus.  In  Cabot's  cases  the  neck  was  the  seat^of  fracture  in 
ten  out  of  fifteen  castas  where  the  X-ray  j)hite<  wen*  good  enough  to  permit  an 
accurate  judgment.  Half  of  these  W(»r(^  due  to  falls,  the  otIuT  half  to  direct 
violence. 

Fractui*es  of  the  body  are  thu*  to  similar  kinds  of  violence  to  those  pnMlucing 
crushing  fractures  of  the  (js  calcis.  They  vary  in  character.  The  Ixuie  may 
sim])ly  be  broken  in  two,  or  entirely  crushetl.  An  accurate  diagnosis  can  only 
Ik'  nnid(»  by  nutans  of  X-ray  pictures,  or  by  an  o])(»n  o])eration. 

Fracture  of  the  Sustentaculum  Tali. — A  rare  fracture  of  the  os  calcis.  In  the 
r(»]M>rte(I  cas(»s  tlu*  injury  has  been  pnKluced  by  su<ld(m  strong  inversion  of  the 
foot.  After  the  fracture  the  f(M>t  assumc^s  the  position  of  valgus.  There  is 
nuirked  j)ain  and  <Ii>ability.  The  heel  may  a])|H»ar  a  little  shortened.  Among 
Cabot's  cases  of  fracture  of  the  os  calcis,  fracture  of  the  sustentaculum  tali  was 
observed  in  a  number  (►f  instances  in  tliat  group  of  fractures  accompanied  by 
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coioiiiiniitioiL     As  an  isnlnleJ  hijiiry   it  lias  bwm  (liMgnostlcated  in 

ire  of  the  Os  Calcis  by  Muscular  Action, — Tlii-:  friK-tiire  U  an  aviiUion 
ion  of  llic  Oh  raleis  Iry  vi*>l('ii1  pniitiHclinii  nf  ilu*  nnisHos  nttadieil  to 
Aeliilli-^.  In  Home  easrs  a  smiiU  |H>rtiiiii  only  of  [|r*  Ihjiu^  rinse  to  llie 
t  of  the  tciuKju  i>  torn  nwuy.     In  <  it  hers  a  euu'^itlerahle  fragiiitnil.     The 


—  I  ifsmitF  r*F  mi    (  *-  rM,(i>i.      fall   fnnn  r%  hcit'lil        (Xew  York   Hosjijtjil  r-illi  ^  r  ii  .u, ) 

neiit  may  l>e  slight  or  niarkcd.  In  the  latter  ^ronp  fif  eases  the  siimller 
^  may  Ix-  drawn  nyi  several  inehes  ahove  the  lieeL  The  syui|itoins 
thofle  of  nipture  of  the  tendo  Aehillis — namely,  hiss  of  the  jxjwer  of 
[antar  flexion  of  the  frNit,  The  ilia^tiusis  is  n-^iially  qnite  easy.  The 
•isrie  Jisahility  is  nnndstakahle  and  the  larger  or  smaller  hony  frag- 
i  he  felt  on  |>al]mtion  of  tlie  ff'^ion  t»f  the  heel  or  jnat  abc^ve  it. 
nres  of  the  Scaphoid  and  Fractures  of  the  Cuboid-— These  are  excH>ediugIy 
Bolated  injuries;  a  very  feu  euseft  only  have  been  described,     Fraetnre 
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of  the  former  has  been  produced  l)y  indirect  and  direct  violence,  fracture  of 
the  latter  alone  is  so  extremely  rare  that  Stimson  *  says  that  he  knows  of  but 
one  case,  a  patient  in  the  Hudson  Street  Hospital.  "  The  fracture  was  caused 
by  a  blow  on  the  outer  side  of  the  foot ;  crepitus  was  distinct  on  pressure  of  the 
fragment  against  the  cuboid." 

Fracture  of  the  Metatarsal  Bones. — Fractures  of  the  metatarsal  bones  are 
usually  produced  by  direct  violence,  such  as  blows  ujK)n  and  crushing  injuries 
of  the  foot.  They  may,  however,  be  produced  indirectly,  as  in  such  muscular 
efforts  as  jumping,  dancing,  and  the  like.  As  fractures  by  direct  violence  they 
are  quite  conuiionly  seen  in  hospitals  and  dispensaries  as  the  result  of  the  fall 
of  heavy  bodies  upon  the  foot,  or  occasionally  from  a  horse  stepping  upon  the 
foot.  Frequently,  when  due  to  these  causes,  two  or  more  of  the  metatarsal  bones 
are  broken. 

Fracture  of  the  tip  of  the  base  of  the  fifth  metatarsal  bone  has  been  obser\-ed 
by  Lillienfeld,  quoted  by  Stimson,  in  several  cases  produced,  it  is  believed,  by 
inversicm  of  the  foot  by  muscular  contraction  of  the  peroneus  brevis  muscle. 

The  diagnosis  of  fracture  of  the  metatarsals  in  the  cases  produced  by  direct 
violence  is  usually  easy.  There  is,  as  a  rule,  marked  swelling  and  ecclmnosis  of 
the  foot,  disability,  or  great  pain  in  walking,  and  localized  tenderness  at  the 
]K)int  or  points  of  fracture.  The  displacement  is  usually  slight,  but  in  some 
cases  an  irregularity  may  be  palpated  upon  the  dorsum  of  the  foot  corresponding 
to  a  dis])lacement  of  one  or  other  of  the  fragments.  These  fractures,  if  simple, 
usually  heal  readily  without  marked  resulting  disability.  If  compound,  it  goes 
without  saying  that  they  may  be  very  serious  injuries  indeed,  since  the  contused 
tissues  are  a  favorable  soil  for  pyogenic  infection.  Fractures  of  the  phalanges 
of  tlie  toes  are  usually  produced  by  direct  violence  and  arc  often  compound. 
Their  diagnosis  is  entirely  simple  by  ordinary  methods  of  examination* 

DISLOCATIONS    OF   THE   ANKLE 

For  the  anatomical  relations  of  the  bones  and  ligaments  see  the  preceding 
section.  Dislocations  of  the  tibio-tarsal  articulation  are  extremely  rare  as  is4»- 
lated  injuries.  They  occur  in  an  incomj)leto  form  witli  great  frecjuency,  as.s<>- 
ciated  with  fractures  of  the  lower  ends  of  the  tibia  and  fibula.  The  dislocation.-^ 
may  take  place*  backward  or  forward,  outward  or  inward. 

Backward  Dislocations. — Backward  dislocations  are  more  frequent  than  for- 
ward ones,  the  cause  being  extreme  })laiitar  flexion  of  the  foot.  The  injury  may 
Ix?  produced  by  the  individual  falling  l)ackward  while  the  foot  is  held  in  a  fixe<l 
position.  The  limit  of  normal  plantar  flexion  having  been  reached,  the  as- 
tragalus brings  up  against  the  posterior  border  of  the  tibia.  If  the  violence  U 
continued,  the  lateral  ligaments  are  rii])tiire(l  and  the  astragalus  together  with 
the  foot  slips  backward  a  variable  distance,  at  the  same  time  that  the  f(X)t 
resumes  a  j)ositi(Hi  of  less  marked  flexion.     The  fibula  may  at  the  same  time  he 

»  L.  A.  Stimson,  lor.  n't.,  p.  400,  1907. 
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lintkrn,  jiinl  if  this  is  the  (*«so  its  lower  fruf^iiciit  is  disiilafctl  Imckwanl  with  tlje 
focit. 

The  tliagiio^is  is  not  diftieidt.  The  front  ]vdvt  nf  the  foot  appeari^  shortene<l 
while  tlie  heel  np|M»ars  lengtliened  and  more  proniiTient.  The  anterior  border 
of  the  lower  end  of  tlie  tihia  appears  art  a  shnr]>ly  iiiarkeil  proiiiinenee  on  the 
fnjnt  of  the  limb.  The  mulleoH  appear  notahly  prominent  on  eitlier  side,  and 
their  distanee  from  the  pisterior  snrfaee  of  the  heel  is  inereased.  The  extensor 
tendons  appear  as  a  hnndle  of  tense  eords  readily  palpable  n]ic»n  the  front  of 
the  joint,  tlie  tendo  Aeliillis  is  prominent  hehind  and  the  depth  of  the  depres- 
sions ii|)<jn  either  side  in  frcmt  of  it  is  inereased.  The  position  of  the  front  part 
of  the  foot  is  not  eharacteristie.  It  may  he  straight  or  eitlier  addnctetl  or 
abfl noted.  Loss  of  fnnetion  in  the  joint  is  eomplete.  In  nenrly  sdl  easels  the 
dislocation  lias  been  easily  redneed  by  pnlling  the  foot  forward  and  poshing  the 
tibiii  ba(*kw!ird. 

Forward  BislQcatianis  at  the  Ankle-joint. — F(>r\van!  ilishK-atitin  of  the  ankle  is 
a  very  rare  ijijnry  indeed,  far  more  rare  than  the  pref^^ling  variety.  The  injnry 
may  be  prodneed  in  two  ways.  First,  by  extreme  anrt  foreed  dorsal  flexion  of 
the  ffMit,  sometimes  aided  by  a  foree  aetitjg  njion  the  tibia,  cither  in  its  long 
Hxis  or  to  press  it  tlireetly  baekward.  In  other  eases  the  injury  oeenrs  frnm  two 
forces,  one  nf  whieli  aets  upon  the  hei4  to  press  it  forward,  the  other  njion  the 
lower  end  *>f  tlie  tibia  tci  press  it  baekward,*  The  injnry  is  not  infrerpiently 
(*Hm pound,  and  the  displaeenieiit  may  1m^  coniplete  or  ineomplete,  Tiie  In^nes 
are  not  nsually  fraetnredj  <»r,  if  fraetnre  oeenrs,  it  is  more  apt  to  l»e  of  the 
internal  than  <»f  the  extc-rnal  malleolns.  The  defonnity  is  the  <»pposite  to  that 
in  the  backward  dish »eat ions — ^nameh\  the  lieel  is  shortened  and  ajipears  less 
Iirominent,  and  the  front  part  of  the  foot  is  lengthened.  The  distance  between 
the  malkH>li  and  the  posterior  lM*rder  of  the  heel  is  climinislied.  The  eylindrieal 
artienh^r  snrfaee  of  the  astragalus  is  jralpable  in  front.  The  foot  may  Ik*  in  a 
position  of  ]dantar  flexion.  The  eases  arf3  so  few  that  not  very  mneh  ean  he 
said  in  regard  \o  treatment,  except  that  piislnng  the  foc*t  baekward  an<l  ]  ml  ling 
the  tibia  forward  wt>nld  proliably  sneeeed  in  most  eases. 

Bislocation  Inward. — Two  forms  of  this  dislocation  (xx-nr.  Tlie  first  is  ehar- 
aeterized  by  marked  inversion  of  the  foot  fsnpination),  sneh  that  the  articidar 
snrfaee  of  the  astragal ns  lies  beneath  the  external  malleolns.  The  second  form 
is  chara(*terizc*d  by  a  rotation  of  the  foot  npon  a  vertical  axis,  snch  that  the  tfies 
are  dirc(»led  inward  in  a  |Mtsifi(m  of  addnetion.  The  snpination  of  the  foot  is 
less  marked  or  absent.  J*oth  forms  are  eonimonly  acenm]mnie<l  by  a  jirying 
ontward  of  tiie  external  malleolns  by  the  np|H»r  and  outer  l>order  of  tlie  e^lin- 
drieal  anrfatx^  of  the  astragalns.  The  fibnhi  may  be  fractnred  throngh  the 
nialleobis,  nr  at  its  base.  In  a  nnmln^r  of  instances  the  injnry  has  l>**en  eoni- 
poiunl.  The  exti-rnal  malleolus  may  ]iroject  throngh  a  tear  in  the  skin.  Tlie 
'canst*  of  ihe  ilisliK-ali^'n  has  nsnally  been  a  fall  n]xm  the  f<Mjt  from  a  height. 
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The  diagnosis  is  to  1x3  made  by  the  peculiar  deformity,  and  by  recognizing  the 
absence  of  the  astragalus  from  its  normal  position  between  the  tibia  and  tibiila, 
and  its  presence  as  recognizable  by  the  contour  of  its  articular  surface  uj)on  the 
outer  border  of  the  foot. 

I  may  say  once  and  for  all  in  regard  to  obscure  fractures  and  dishK*ation,^j 
of  the  bones  of  the  ankle  and  the  foot  that,  if  seen  early,  while  there  is  but  littl^^^ 
swelling,  it  is  sometimes  possible  to  make  an  accurate  diagnosis  by  ordinar^^  ^ 
means  of  examination.  In  other  cases  this  will  not  be  so,  and  in  these,  sterec^^ 
scopic  X-ray  j)ictures  give  the  most  satisfactory  results.  The  reader  will,  ther^^.^ 
fore,  understand  that  while  the  X-rays  will  not  be  again  especially  mentioned 
in  this  connection,  they  are  far  the  easiest  and  most  certain  means  of  diagno:5^ir=K  ^s 
in  these,  at  times,  rather  obscure  injuries. 

Dislocations  Outward. — These  are,  as  has  been  related  when  describing  Pot  izirt' 
fracture,  oxctHHliugly  comuum  associated  lesicms  in  fractures  of  the  lower  ei:rr=D<[ 
of  the  bones  of  the  leg.  The  dislocation  has  occurred  without  fracture.  Tl  .zi^ns 
Wendell,  (pioted  by  Stimscm,^   collected  twenty-seven  cases  uncomplicated  hy 

fracture.  Nineteen  he  called  dislocations  by  ])ronation,  and  eight  disl<K*ations  hy 
e version.  Fourteen  of  tli(»  cases  were  com]X)und.  In  the  dishx^ations  by  evers  ^im 
the  attitude  of  the  ])arts  are  thus  descriled  by  Stimson: 

Tlie  solo  is  everted,  sometimes  looking  almost  directly  upward;  the  astragj^^.  Ins 
lit«  under  the  internal  malleolus,  or  oblifjuely  across  the  mortise,  or,  in  coinpo«^-Bnd 
cases,  may  be  cAternal  to  the  external  malleolus.    The  malleoli  are  separated. 

In  another  grou])  of  cases  the  foot  is  markedly  abducted,  so  that  the  t-oos 
point  directly  r)utward,  or  nearly  so.     Thus  Stimson''*  descril)es  a  case  wl iiV// 
he  saw  in  the  Hudson  Street  Hospital,  a  man  who  had  injured  his  right  aiiWe 
by  sli])jiing  on  the  sidewalk  an  hour  previous.    The  case  presented  the  followiii^ 
signs: 

The  foot  was  al)ducted  nearly  IH)*",  and  over  the  internal  malh^olus  the  skin 
was  tightly  stretched,  and  almost  the  entire  articular  surface  of  the  tibia  could  be 
easily  ])alpat(Ml.  The  fibula  was  separated  from  the  tibia  Inflow  and  pushtxl  i)ack- 
ward  by  the  foot ;  it  was  broken  at  the  middle,  without  disi)lacement.  Reduction 
was  easy  by  traction  and  adduction  of  the  foot. 

Dislocation  Upward. — In  this  very  rare  form  the  astragalus  is  forced  upward 
between  the  tibia  and  the  fibula. 

A  fairly  large*  proportion  of  dislocations  at  the  ankle-joint  are  very  serious 
injuries  indeed,  since  they  are  often  compound  and  are  associated  with  iiiultip'^ 
fractures  of  the  bones  of  the  leg,  sometimes  of  tin*  tarsus,  and  with  serious  l;U"era- 
tion  of  tlie  blood-vessels  and  the  soft  parts.  The  diagnosis  of  these  coniplicati^ 
injuries  is  sometimes  difficult.  If  seen  early  they  may  l>e  treated,  as  has  cl^ 
wh(*re  been  described  in  speaking  of  eom]ilicated  wounds  of  joints,  conserv 


^L.  A.  Stimson,  loc.  cit.,  p.  810,  1907.  ^  Ibid.,  p.  820,  1907. 
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lively.  With  g:rr;*t  cart'  us  to  tlic  rlininsini^^  nf  tlin  jmrtsj  aso])tic*  lieuliiig  may  often 
he  ohtaiiu'tL  lu  bad  eases  care  tflitnilti  Lmj  uavd  to  keep  tlit*  foot  at  right  angles 
to  the  leg  and  neither  pronated  nor  supinatedj  so  that  should  ankylosis  occur  the 
foot  will  be  in  its  most  iisefid  position.  If  the  wounds  Ijoennie  infected  tlicy 
must  Ik?  treated  by  free*  (h^ainage,  by  removal  ui  the  astragalus,  by  resection,  or 
in  the  worst  cases  by  an; potation* 

SUBASTRAGALOID    DISLOCATIOIfS 


Dislocation  of  tlie  os  ealcis  from  the  astnigahis,  with  simultaneous 
cation  of  the  scaphoirl  fr<»m  tlie  astragnlu??,  loavinjr  the  latter  in  position 
articulation  with  the  tibia  and 
fibula,  may  occur  in  four  di- 
rretiiins^ — namely,  inward,  oiit- 
wardj  forward,  and  backward. 

Dislocfttioa  Inward,  ^ —  The 
violeuru  prodiu-iug  tbe  dishH-a- 
tiiin  has  usually  l>oen  a  fall  fmut 
a  height  acting  fi»  ]inMlaru  ;m!- 
diietiou  and  iuversinn  of  the 
fcHit^     Stimsnri  . states  *  thai: 

Tlie  displaeertient  is  rari'ly,  it' 
ever,  dirt^*tly  ijiwanb  Init  is  also 
SOI  Mr  what  backward,  so  tliat  tlie 
head  of  the  astragalus  rests  upon 
tlie  cuboid. 


Tho  ilisjneatinu  may  be  corn- 
jxmndj  tlie  hire  rated  wnoud  <»e- 
curring  u[>im  the  outer  side  of  the 
ffMJt,  through  whieti  the  external 
malleolus  tuay  prutruilr,  nr  wvn 
the  hea^l  of  the  astrai: a  I  us.  The 
signs  and  symptoms  td'  the  dis- 
liH_"ati<m  are,  the  nnh  of  thn  foot 
looks  inward,  the  toes  arc  ail- 
4luctcd,  the  leg  a]ipoars  it*  !h' 
displaced  anteriorly  with  refer- 
enee  tf>  tlu'  foot — that  is  to  say, 
the  heel  apf>ears  jfMigthened  anc! 
the  front  part  of  thr  fool  is 
shorteueih  The  external  malle- 
olns  is  prominent    aui!   near   it 


dislo- 

in  its 


F'iCL  2tlO.        Sri*AHtJiAf3AKuH>  F*tKT.MrATHtN   (  n"TWARi>» 

Anterior  view.     (.N»\v\Mrk  Jhii.itid  collection.) 


^  L.  A.  Stimson,  loc.  ciL,  p.  821,  11*07- 
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iimj  l>p  seen  an<l  feU  I  he  lu'tid  of  liie  astragalus.     Tlie  internal  malleolus  aJT 

pears  to  be  more  deeply  j)laeed  than  normal,  the  snstentaciiluDi  tali  can  be  pal- 
pated behind  and  below  the  mal- 
leolus, while  in  front  of  it  may 
he  felt  the  scaplioJJ  bone. 

Dislocations  Outward. — The 
entire  foot  below  the  astragalus 
is  disiilaeed  outward,  sometimes 
witli  ahduetiun  uf  the  toes.  The 
astragalus  remains  in  its  normal 
relations  to  the  tibia  and  fibula. 
In  a  considerable  proportion  of 
the  cases  the  dislocation  is  com- 
]HHind  npm  the  inner  side,  m 
that  the  head  nf  the  astragalus 
projeets  tli rough  a  woimd  in  thi* 
skin.  In  the  directly  outward 
variety  lla-  whole  foot  is  di?^ 
plaeetl  bodily  mitward.  The 
posiHon  more  or  less  closely 
siinnlates  that  of  an  or<liiiary 
Pott's  fraetiire,  the  internal 
malleolus  Ixnng  very  prominent, 
but  in  addition  the  head  of  the 
astragalus  forms  a  marked  pro* 
jeetion  upon  ihe  inner  and  dor- 
sal aspect  of  the  foot  The 
s(*aplioid  may  be  palpatetl  and 
instead  of  tlie  protriineuce  Ik** 
hind  it  normally  create*!  by  the 
head  of  the  astragalns  a  depres- 
sion exists, 

Bislocatian  Backward. — 
Well-marked  forms  of  this  dis- 
location    arc     extremely     rare. 

The  most  notable^  and  most  carefully  studied  and  described  ease  was  that  of 

Professor  Carniichael,  reported  by  Macdonald.^ 

Carniichael,  in  hi?;  eiTort  to  avoid  a  fnll  when  his  horse  stmnhled  and  came  tipnu 
his  knees,  Icanrd  hnvk  in  the  saddle  and  thrust  his  feet  forward:  his  weight  was 
rweived  njK)n  the  fnner  side  nf  the  ball  of  the  right  foot,  and  the  dislocation  was 
therel^y  pmduei'd,  tlie  dcforoiity  being  so  great  that  it  was  reeognizabte  thrnufrh 
his  boot.     The  Iocs  wt^re  ahd acted  ahout  30 


View  from  behind.      (New  York  llo«pJlal  coUection,) 


ic  foot  slightly  everted:  the  con- 


^Mocdonall,   Dnhlin  Quarterly  Journal  liled.  ScL,  1838,  vol.  xiv,  p,  235.     Quoted  also  l^ 
Stimt^on,  toe.  cii, ,  p.  824. 
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oavitjr  of  the  tendo  Achillis  was  manifestly  increased  and  the  heel  lengthened ;  the 
^^tragalus  could  not  be  felt  behind  the  tibia.    Below  and  in  front  of  the  inner  mal- 
leolus was  a  hard  prominence,  over  which  the  skin  was  tense,  formed  by  the  inner 
dBurface  of  the  astragalus.    The  most  striking  deformity  was  a  prominence  on  the 
<3orsum  of  the  foot;  "immediately  in  front  of  the  tibia  it  presented  a  flat  surface 
"fcroad  enough  to  receive  the  finger,  from  which  there  was  an  abrupt  descent  upon 
^e  anterior  part  of  the  tarsus.     Over  the  projection  caused  by  the  head  of  the 
.astragalus  thrown  on  the  upper  surface  of  the  scaphoid  and  cuneiform  bones,  the 
integuments  were  so  tense  that  it  was  very  evident  a  small  additional  force  would 
Tiave  driven  it  through  the  skin."'    The  distance  from  the  internal  malleolus  to  the 
<nd  of  the  great  toe  was  one  inch  less  than  on  the  other  foot.     No  fracture  could 
"be  found.     Flexion  and  extension  were  very  painful.    The  dislocation  was  reduced 
by  traction  with  the  pulleys  and  direct  pressure  on  the  heel  and  leg. 

Dislocation  Forward. — This  extremely  rare  injury  has  been  in  the  reported 
cases,  with  two  excci)tions  according  to  Stimson,  associated  with  fracture.  In 
some  the  signs  and  syinj)tonis  have  been  very  marked  and  the  displacement  con- 
siderable. In  others  the  dis])laccment  has  been  slight.  In  the  more  marked 
cases  the  heel  is  shortened,  the  front  ]iart  of  the  foot  lengthened.  The  distance 
between  the  external  malleolus  and  the  tendo  Achillis  is  notably  diminished. 
The  prominence  of  the  heel  is  j)artly  or  almost  totally  lost.  In  one  of  the  cases 
reported  in  which  no  fracture  coexisted,  Parise's  patient,  quoted  by  Stimson,^ 
tlie  history  of  the  injury  and  the  condition  at  the  time  of  the  examination  were 
as  follows : 

The  patient  was  injured  by  being  crushed  under  a  heavy  weight,  the  thigh  bemg 

flexed  on  the  trunk,  the  leg  on  tlie  thigh,  and  the  foot  on  the  leg  (dorsal  flexion). 

Nino  months  afterwards  the  condition  was  as  follows:  The  foot  was  at  a  right 

anple  with  the  leg,  a  little  adducted,  and  very  slightly  everted;  it  was  displaced 

foni'ard,  so  that  it  appeared  lengthened  in  front,  and  the  external  malleolus  almost 

touched  the  tendo  Achillis.     The  extensor  tendons  on  the  instc])  were  tense,  and 

Do  prominence  could  be  felt  beneath  them,  but  on  the  outer  side  a  bony  proinineuce 

could  be  felt,  which  was  thought  to  be  the  head  of  the  astra<j:alus,  and  immediately 

in  front  was  a  depression  which  admitted   the  finger.     The  hollow  between  the 

*>tragalus  and  calcaneum  seemed  to  be  filled.     Behind,  the  prominence  of  the  heel 

^as  completely  lost,  the  leg  flattened,  and  it.s  surface  interrupted  at  the  level  of  and 

*  little  below  the  malleoli  by  a  bony  prominence  which  raised  the  tendo  Achillis 

and  overlapped  the  heel  nearly  half  an  inch;  above  it  was  another,  less  prominent, 

formed  by  the  posterior  articular  edge  of  the  tibia.    There  was  no  trace  of  fracture, 

^o  separation  of  the  malleoli.     There  was  slight  motion  in  the  tibio-tarsal  joint; 

'notion  in  the  joints  of  the  tarsus  was  entirely  lost.    The  patient  could  hardly  walk 

^thout  crutches. 

The  diagnosis  of  these  dislocations  can,  as  already  indicated,  l)e  best  made 
"y  means  of  the  X-rays.  The  physical  examination  may  be  extremely  difficult 
'*n  account  of  the  associated  swelling,  so  that  the  most  accomplished  surgeon 

» L.  A.  Stimson,  loc.  cit.,  p.  825,   1907. 
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may  be  at  a  loss  to  correctly  interpret  the  physical  signs  revealed  by  palpation. 
The  important  i)oints  to  Ix?  l)orne  in  mind  are  that  the  normal  relations  and 
motions  of  the  joint  between  the  astragalus  and  the  bones  of  the  leg  are  preserved, 
and  that  no  lateral  motions  of  the  astragalus  itself  can  be  made.  The  front 
part  of  the  foot  and  the  heel  appear  lengthened  or  shortened  according  to  the 
direction  of  the  displacement.  The  motions  of  the  subastragaloid  joints  are 
either  increased  or  limited.  The  bony  points  which  continue  to  bear  tlieir 
normal  relations  are  the  head  of  the  astragalus  and  the  malleoli,  whereas  the 
relations  of  the  os  calcis  and  scaphoid  to  the  astragalus  and  the  malleoli  are  dis- 
turbed, as  may  be  recognized  more  or  less  clearly  by  palpation  if  the  swelling  be 
not  too  great.  As  a  rule  these  dislocations  are  not  difficult  to  reduce,  but  if 
difficulties  arc  found,  an  aseptic  operation  with  search  for  the  obstacles  to  rcKlnc- 
tion  and  their  relief  under  the  control  of  the  eye  are  proper  measures  to  pursue. 

DISLOCATIONS  OF  THE  ASTRAGALUS 

Total  <lisl<K'atiou  of  the  astragalus  is  a  more  frequent  form  than  either 
dislocation  of  the  tibio-tarsal  joint  or  of  the  subastragaloid  joints.  The  direc- 
tions in  which  the  astragalus  may  be  dislocated  are  numerous.  They  are,  namely, 
forward,  outward  and  forward,  inward  and  forwanl,  inwar<l,  backward,  and 
lastly  dislocations  by  rotation.  In  a  considerable  pro]x>rtion  of  cases  the  dis- 
locations an*  compound.  The  injury  is  produced  by  falls  from  a  height  upon 
the  feet,  combined  with  a  twisting  strain.  Why  in  one  set  of  cases  the  injury 
should  be  followed  by  dishx^ation  of  the  astragalus,  and  in  another  by  one  or 
other  of  the  varieties  of  fracture  occurring  at  the  ankle-joint,  no  man  knows. 
The  mechanism  is  that  the  ligaments  holding  the  astragalus  in  place  are  rup 
tured  by  the  twisting  strains  to  which  the  foot  is  subjected,  and  that  the  weight 
of  the  Ixxly  transmitted  through  the  astragalus  forces  the  l)one  out  of  {position. 

Forward  Dislocations. — These  are  extremely  rare  and  two  absolutely  un- 
doul)t(Ml  eases  only  are  described  by  Stimson.'  In  one  there  was  fracture  of  l)f»th 
malleoli,  the  ]H)sterior  surface  of  the  astragalus  looked  directly  forward.  In 
the  other  the  dislocation  was  compound,  the  head  of  the  astragalus  jjrojecting 
through  the  wound  anteriorly.  There  were  other  fractures  and  the  extensor 
tendons  were  ru])tured. 

Dislocation  Outward  and  Forward. — This  is  the  uiost  common  form  of  dislo- 
cation. The  entire  astragalus  is  displaced  forward  jirouiiuently  u]>on  the  dorsum 
of  the  foot.  T\u)  head  may  be  felt  ])rojecting  in  front  of  the  scaphoid  or  even 
as  far  forward  as  the  base  of  the  fifth  metatarsal  bone.  The  foot  is  adductcd 
and  supinated.  In  one  ease  which  came  undcT  my  observation  some  years  ago, 
an  X-ray  ])icture  of  which  is  shown  in  the  text,  tlu*  history  of  the  accident  and 
the  subs<M|uent  results,  if,  as  I  have  no  reason  to  doubt,  the  patient  t<dd  me  an 
entirely  truthful  story,  were  so  n^markahle  that  they  are  here  given.     While 


»  L.  A.  Stimson,  loc.  cit.,  p.  829,  1907. 
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driving  in  liis  earriagi*  lie  stopjH^d  the  liort^es  frjr  soiir-  piirput^e,  ami  being  young 
and  jietivc^,  jimiped  unt  io  iaiv  .side  to  the  gmiuuL  In  dt>iiig  so  he  turned  hisi 
unkJe  violently  and  ^iitfered  severe  j>ain.  Me  wats,  if  jny  nienir>ry  serves,  wear- 
ing a  low  shtje.  He  perceived 
duit  he  had  hurt  him.self  se- 
verely, iHid  njjon  removing 
his  dlioe  and  stoc*king  tlisem'- 
ercd  that  hi,s  entire  astraga- 
lus had  eseaj>ed  from  a  laeer- 
ated  wound  upon  the  outer 
side  of  his  ffvot  and  was  hang- 
ing nic^rely  hy  uue  or  two  thin 
^lireds  ot"  ligamentous  tissue, 
lie  hopi>ed  into  his  carriage 
again,  tjrove  home,  and  sent 
for  a  surgeoUj  who  renujved 
the  almost  entirely  separated 
N^ne.  No  sjX'eial  ant  i  sept  ie 
measures  were  used  and  the 
frKit  was  pnt  up  in  a  sim]ile 
wet  d resting.  Prima ry  u !i i on 
occurred  in  the  wound,  and 
when  I  saw  hitii  nix  numths 
latiT  lie  walked  wifhnut  ]ier- 
ee[Jtihle  lim[j  ami  suffered  lit- 
\]v  t>r  no  diseouifort.  The 
rnmlitions  were  as  shown  in 
tlir  X-r<iy  pii*tur". 

IhslocatioiL  Inward  and  Forward. ^ — ^In  tliis  group  uf  eases  the  astragalus  forms 
a  marked  prnuiinenre  in  fntut  i*f  or  helnw  tjje  internal  nuilleolus.  Rotation 
ahnut  a  hfirizontal  axis  occurs,  tlie  heatl  of  the  Ijone  ])rnjcets  fh>wnward  and  for- 
ward. The  fiHit  is  in  the  position  resenihling  flat-foot — -namely,  in  a  ixisition  of 
proiuiliipu  and  alnhu'tion,  nr  iu  nther  easr^s  il  is  displaeed  directly  outward.  The 
disltK^ation  may  l>e  cnui]><Mmd  and  may  l^e  associated  with  fracture  of  the 
nndlpoli. 

Dislocation  Inward, — A  single  case  is  reportinl  hy  Sc^iter;  ^ 

The  astragalus  lay  dirwtly  lieneatli  the  internal  uialh'oli  and  hiid  lieen  so  rotated 
that  its  lower  surface  hx>ktMl  inward.  A  fn^e  incision  was  made  and  the  t)onc  re* 
stored  to  its  place.  The  internal  uuilleolus  and  sust*'idaeuhnu  tali  had  brtii  hrokeu. 
Heeovery  with  good  funptiou. 

Dislocation  Backward.  -  This  is  a  rare  form  uf  injury,  a  etmsid*'ral>lt^  [jropor- 
tiou  of  the  eas(\s  heing  assoi-iated  with  fraeture  of  the  ueek  of  the  hraie,  and  in 


Fto.  252.— Tt>TALCVmP(iTTNn  DTHMir^TioN  Ueru  a itn  <*r  the 
tiuim)  result,     dau^  di'^^criU'd  in  Uio  lext 


» Quoted  by  L.  A.  Stimson,  he.  eii,,  p.  830,  1907- 
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FlO.   253. — DlHUtCATInN   OF  THK    ASTltAnAl-im   OlTWARly   AND 

FoRWAttP.  The  dii4lu<r»ti4iti  WHS  eaiLM*d  by  a  twirtt  of  thu 
iinkle,  uml  wiis  n^iulily  rtHliiccii  liy  tn:inipiilatirm.  (Nrw 
Y«rk  Huspitfil  fttllrrlioij,  j^tTvire  cif  Hr,  Frmik  jltirtley.) 


tlict^c  the  anterior  fra^^ment 
may  retain  its  po^Jitioii,  while 
tlie  body  of  tlio  bone  is  dis- 
placed backward.  In  the  re- 
iM>rted  cases  tlie  backward 
Jisplacemeiit  has  hei^n  asso- 
ciated in  some  with  a  dis- 
pbieeinent  inward  cir  out- 
ward. The  t^igns  and  ^ymp- 
toins  are  tliat  a  marked  B 
dejtression  exists  Ixdjind  the 
scaphoid  where  tlie  head  of 
the  astragalus  ought  to  be 
and  the  astraf^aln^  i  Itself 
forms  a  marked  pruniincnee 
piirtteriurly  beneath  the  tendo 
Acliilli^^,  or  tf)  one  or  other 
si<le,  Stinis<in  nf»tes  rhiil 
persij^tcmt  flexion  of  the  ter- 
minal   pliahinx  of  the  great 

toe  has  been  observed  in  three  of  tlic  reported  cases,       Tlie  diagnosis  ia  usuallj 

quite  simple  and  tlie  n^hie- 

tion  not  difticiilt. 

Dislocation    by    Eolation. 

— Stimson  divides  this  form 

of  dislocation   intfi   two 

gronps   or   varieties^ — ^name- 

1}%  rotatiiin  iijum  a  vertical 

or  transverse  axis  combined 

sometimes  wirb  rotation  np- 

on   an   anh-rn-jKisterinr   axis, 

the   bone    ri^mainin^,   never- 
theless, in  great  jiart  between 

the    malle<di    and    a    second 

group  in  which  rotation  has 

occurred     iijion     an     antcro- 

posteri*)r  axis  merely,  while 

the  bf^ne  remains  almost  eoin- 

pletely  in  the  grasp  of  t!io 

malleoli.       Tlie     signs    and 

svmpt*»ms  uf  (he  dish H?ai ion 

w ill  V ary  soni t>wha tin  il  i  tTer- 

ent    cases.      There    may    Ih* 

associated    injuries,   sueh    as 


Flii,  2o4,   -LaTKRai.  %"lt;w  hk  tul  Samk  CAfeiK 
(Dislocation  of  tho  fuitragaiua.     Fig.  253.) 
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fracture  of  the  external  malleolus.  The  union  between  the  tibia  and  fibula 
may  be  broken.  The  degree  of  rotation  has  varied  in  different  cases.  In 
those  where  rotation  has  taken  place  upon  an  antero-posterior  axis,  rotation 
has  been  observed  up  to  180°.  The  signs  and  symptoms  have  varied  so  much 
in  the  reported  eases  that  I  do  not  elect  to  take  the  space  to  describe  them. 
Traction,  pressure,  and  manipulation  have  succeeded  in  causing  reduction  in 
a  great  many  cases.  If  reduction  fails,  an  aseptic  operation  may  be  done  to 
remove  the  obstacle  to  reduction  under  the  control  of  the  eye  and  to  replace  the 
bone,  or  if  this  be  impracticable  to  remove  it.  The  prognosis  of  compound  dis- 
locations treated  conservatively  has  not  been  very  good.  Suppuration  with 
ankylosis  or  amputation  or  death  has  resulted  in  a  good  many  cases. 

MEDIOTARSAL    DISLOCATIONS 

Dislocation  of  the  scaphoid  and  cuboid  from  the  astragalus  and  os  calcis 
is  a  rare  injury.  It  may  occur  from  direct  violence  as  in  run-over  accidents, 
or  in  falls  from  a  height.  The  scaphoid  and  cuboid  may  \ye  displaced  back- 
ward, so  that  the  head  of  the  astragalus  projects  in  front  of  the  scaphoid 
and  the  os  calcis  upon  the  upper  surface  of  the  cuboid.  Displacement  in  the 
opposite  direction  may  also  occur.  The  deformity  in  an  old  case  reported  by 
Ward  and  quoted  by  Stimson  was  as  follows :  ^ 

The  foot  presented  a  remarkably  twisted  appearance,  the  anterior  part  being 
directed  considerably  inward,  and  the  inner  edge  somewhat  elevated.  The  dorsum 
was  shortened  one  inch.  The  anterior  ends  of  the  calcaneum  and  astragalus  pro- 
jected distinctly  on  the  dorsum.    The  external  malleolus  had  been  fractured. 

In  one  of  the  rejmrtcd  cases  the  dislocation  had  occurred  outward.  Loss  of 
the  arch  of  the  foot  to  the  extent  of  a  convexity  of  the  sole  has  been  observed. 
The  cases  produced  by  direct  violence  have  usually  been  associated  with 
fractures. 

Dislocations  of  the  Other  Bones  of  the  Foot. — Isolated  dislocation 
of  the  OS  calcis  has  l)een  reported.  A  few  cases  of  isolated  dislocation  of  the 
scaphoid  either  forward  or  inward  have  been  observed.  The  cuboid  dislocations 
have  usually  lx»en  associated  with  the  dislocations  of  other  bones.  The  cunei- 
form bones  may  l)e  dislocated  separately  or  together.  The  recognition  of  these 
conditions  is  usually  not  difficult  on  anatomical  grounds. 

DISLOCATIONS    OF   THE   METATARSAL   BONES 

The  metatarsal  bones  may  be  dislocated  en  7na,sse  and  the  dislocations  may 
occur  in  any  one  of  four  directions — upward,  inward,  downward,  or  outward. 
They  are  rare  injuries,  most  commonly  produced  by  direct  violence,  and  since 
the  bony  deformities  are  readily  made  out  on  palpation  on  anatomical  grounds, 

»  L.  A.  Stimson.  loc.  cii.,  p.  836,  1907. 
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the  diagnosis  is  not  dilRcult,  nnless  obscured  by  very  great  swelling.  When 
marked  dis])laceni(nit  occurs  tlie  front  ])art  of  the  foot  may  appear  notably 
shortencMl.  Dislocations  of  but  one  metatarsal  are  more  connnon  in  the  first 
than  in  the  oth(»r  four.  The  most  common  form  of  disj)lacement  has  been  up- 
ward, although  it  may  be  outward.  Stimson  states  that  in  the  reported  eases  a 
frequent  cause  has  b(»cn  a  fall  while  riding  a  hors(\  the  pressure  of  the  stirrup 
against  the  inner  and  under  surface  of  the  bone  having  produced  the  dislocation. 
The  diagnosis  of  all  these  dislocations  is  sufficiently  easy. 

Under  the  head  of  Morton's  disease  is  described  a  subluxation  of  the  head 
of  the  fourth  or  third  metatarsal  bones  attended  by  a  falling  of  the  transverjse 
arch  of  tlu^  foot  and  accom])anied  by  ]min  referred  to  the  interval  bet\vet*n  the 
third  and  fourth  t(H»-joints,  or  radiating  to  the  last  joint  or  plantar  surface  of 
the  fourth  toe.    The  condition  is  ordinarily  known  as  anterior  metatarsaloia, 
or  Morton's  i»ainkitl  toe.     It  is  supposed  to  be  due  to  the  wearing  of  ini- 
])roper  shoes,  notably  sh<H»s  which  are  too  narrow  and  which  inhibit  the  use  of 
the  t(K»s  themselves  as  atlditional  su])ports  to  the  foot.     The  pain  is  often  of  a 
sharj)  and  ncuraliiic  character,  in  addition  to  which  there  may  be  burning  an*! 
tingling  sensatioi  s  in   the  jitfected   toe  of  considerable  severity.      The   disease 
affects  women  more  often  than  men.     One  (*{  the  characteristic  features  of  the 
condition  is  that  when  tlie  ])ain  occurs  the  individual   has  an  almost  nncon- 
trdlable  desire  to  ihmmovc  the  shoe  and  rub  the  affected  toe.     The  i)ain  may  l»e 
felt  whenever  tlie  ])atient  walks,  or  only  at  intervals,  or  only  when  certain  sizes 
and  shajies  of  slioes  are  worn.     1  have  myself  suffer(»d  from  it  when  wearing 
moccasins  and  tram]  ing  in  the  woods.     In  additi(»u  to  the  pain  there  may  \v 
tenderness  (jver  the  Metatarsal  joint.     The  cause  of  the  affection  is  su])posed  to 
be  undue  lateial  pressure  causing  the  crowding  together  of  the  heads  of  the 
metatarsal  bones.     The  affected  metatarsal  bone  may  be*  forced  upward  above 
its  fellows,  thus  ])roducing  a  subluxati(>u.      The  treatment  is  the  wearing  of 
jn-oper  shoes  and  the  support  of  the  arch  by  a  suitable  metal  plate,  massage,  and 
sp(»cial  exercises  to  restore  the  arch  and  to  dev(»lop  the  muscles  of  the  t(X?s  an* 
sometiines  <»f  use. 

Congenital  dislocation  of  the  ankle-joint  has  Ir'cu  rei)orted  in  a  very  few  cas<'s. 
In  a  series  of  cases  shown  by  Kraske  the  <lisease  was  hereditary  and  <X'CurnHl 
in  a  father  and  two  sous.  The  <leforiuity  was  due  to  a  cimgenital  def(»ct  of 
dev(*lo))iuent  in  tlM^  fibula  with  tl:e  ]5ro(luction  of  a  very  marked  valgus  and  great 
weakness  in  the  ankle.  The  muscdes  of  th<'  leg  were  jwiorly  develoiK*d.  (Sw 
also  Congenital  Defects  of  the  I^eg.) 

DISLOCATIONS    OF    THE    TOES 

Dislocation  of  the  metatarso-phalangeal  joint  of  the  great  toe  is  usually 
caused  by  such  forms  of  violence  as  ]>ro(lnce  sndd(*n  hy}>erextension  of  the  toe. 
Such  may  be  a  fall  U])on  the  foot  when  in  marked  plantar  flexion,  the  great 
toe  being  ext(»nded,  or  from   such   hy})erextensi<>n   produced   by  kicking  some 


"^B      rigid  body.    The  dislocation  may  be  directly  backward  or  backward  and  to  one 
^B      side.    Occasionally  the  injury  is  compound  with  the  j)rojection  of  the  articular 
^m       end  of  the  metatarsal  bone  through  the  skin  to  the  inner  and  under  side  of  the 
■       joint.     The  flexor  tendon  may  l)e  disl<K*at(»(l  in  sucli  a  manner  as  lo  produce 
W      gfeat  difficulty  in  reduction,  so  that  an  open  incision  may  be  necessary.     The 
'       diagnosis  is  (juite  simjde;  the  base  of  the  ])halanx  risers  prominently  ujwn  tlie 
</f^irsuni   of  the  metatarsal   l)one,  or  to  the.  one  or  other  side  thereof.   •  The 
plialanges  may  be  in  a  jx)sition  of  hyperextension  or  lie  parallel  witli  the  meta- 
•"^rsal  bone.     In  the  disk>cations  outward  and  upward,  or  inward,  the  base  of 
^he  phalanx  will  bo  recognizable  as  a  sliarp  prouiinen<»e  in  corresjKjnding  posi- 
tions.    When  the  dislocation  is  compoun<l,  thi^  projection  of  the  articular  end 
*">~£  the  metatarsus  through  a  slit  in  the  skin  of  the  sole  can  be  recognized  on 
ixxspection.     The  injury  is  sometimes  associated  Avith  s])rains  or  subluxations 
<*:f  other  neighboring  joints. 

The  terminal  ])halanx  of  the  great  toe  uuiy  lx»  dislocated,  the  phalanx  is 
«3  isplaced  dorsally  by  hyperextension.  Tlie  injury  may  \)q  compound.  The 
tf^iagnosis  presents  no  difticulties.  Tlie  four  outer  toes  may  be  diskwated  in 
<?onibination.  The  dislocation  has  usually  been  ujxm  the  dorsum  of  the  meta- 
"tsirsus,  or  occasionally  outward  disj)lacemeut  merely  has  bec»n  observed.  The 
injury  may  be  comix)und.  They  are  very  rare  injuries,  rnrc^r  even  than  disloca- 
tion of  the  distal  phalanx  of  the  great  tot*.  A  disloctaion  of  the  second  pha- 
lanx of  the  third  toe  has  been  I'eported. 

XHE   DIAGNOSIS  AND   SURGICAL   INDICATIONS   IN  SEVERE  TRAUMA- 
TISMS OF   THE    ANKLE    AND    FOOT 

Severe  crushing  injuries  of  the  foot  acconi])anie(l  by  multiple  fractures  of 
tlie  bones  and  contused  and  lacerated  wouncls  of  the  soft  parts  are  frequent  and 
Very  serious  injuries.     While  the  diagnosis  of  tliese  conditions  is  usually  en- 
tirely simple  if  aided  by  the  X-rays,  the  operative  indications  re(piire  a  high 
degree  of  skill  and  experience  f<jr  their  i)roper  fultillnient.     Among  uncleanly 
l>ersons  the  skin  of  the  foot  is  often  the  homo  of  infections  germs  of  one  sort  or 
Another,  and  further,  from  the  nature  of  the  accidents,  ])ro(lncing  severe  injuries 
of  the  foot,  the  wounds  are  very  frequently  infected  by  striM't  filth,  by  soil  and 
dirt  which  swarms  with  germs  of  snppuration,  and  also  in  certain  regitms  with 
tie  bacilli  of  tetanus,  or  their  sj)ores.     Such  injuries  are  quite  connnonly  so 
complicated  that  disinfection  of  the  wound  is  impracticable.     They  are,  there- 
fore, followed  in  a  good  many  cases  by  sup])urati(m  and  in  not  a  few  instances 
tv  phlegmonous,  necrotic  spreading  ])rocesses,  which  threaten  the  i)atient's  life, 
"Unless  early  amputation  be  i)erformed.      (See  Diseases  of  Woimds,  Vol.   I.) 
The  joints  of  the  ankle  are  so  numerous  and  the  individual  joints  either  com- 
niunicate  one  with  the  other,  or  are  ch)se  together,  that  infecticm  in  one  is 
i^uently  followed  by  infection  in  several  adjoining  articulations.     Such  in- 
actions can  rarely  be  treated  successfully  by  ordinary  drainage.     Resection 
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of  one  or  more  joints,  or  the  removal  of  one  or  several  of  the  tarsal  bones,  may 
be  followed  by  better  results.  Infection  of  the  tendon  sheaths  of  the  foot  are 
also  very  difficult  to  treat.  The  subcutaneous  tissues  and  fascial  layers  of  the 
foot  are  extremely  dense,  and  it  is  hard  indeed  to  relieve  the  tension  of  inflam- 
matory processes  and  provide  for  adequate  drainage  by  incisions  of  any  natun*. 
In  the  less  complicated  wounds  of  the  foot  which  become  infected,  we  may,  by 
early  incision  and  careful  treatment,  avoid  serious  loss  of  function  in  tlie  limb. 
It  is  to  be  borne  in  mind  that  infections  of  the  ankle-joint  itself  are  sometimes 
best  treated  by  removal  of  the  astragalus.  If  one  or  other  of  the  smaller  joints 
is  involved  alone,  resection  of  the  whole  or  a  part  of  one  of  the  bones  of  the 
tarsus  may  furnish  adequate  drainage.  Thus,  in  a  case  coming  under  my  care 
some  years  ago,  a  l^)y  aged  eleven  ran  a  nail  into  the  joint  bet\vc*en  tlic  astrajr- 
alus  and  the  scaphoid.  The  nature  of  the  injury  was  not  at  first  recognized, 
and  the  joint  became  infected.  I  saw  the  patient  about  five  days  after  he 
was  hurt.  I  drained  the  joint  at  first  by  a  simple  incision,  but  this  was  ni>t 
sufficient  to  overcome  the  infection,  and  I  was  obliged  to  remove  tlie  soaphoitl 
bone.  This  was  followed  by  speedy  convalescence  and  the  functional  result 
was  exceedingly  good,  a  very  slight  limp  merely  remaining  at  the  end  of  a  few- 
months. 

The  especial  caution  which  is  to  be  borne  in  mind  in  the  treatment  of  ami' 
plicated  injuries  of  the  foot  and  ankle  is,  that  infections  here  usually  require 
heroic  measures. 

Gunshot  wounds  of  the  bones  of  the  ankle  are  grave  injuries  on  account 
again  of  the  danger  of  infection  of  the  several  joints.  The  injury  produced  to 
the  bones  of  the  tarsus  by  bullets  vary  here,  as  elsewhere,  with  the  character 
of  the  missile,  its  velocity,  etc.,  as  elsewhere  descrikMl.  Small  leaden  pistol 
bullets  may  i)erforate  the  astragalus  or  os  calcis  with  but  little  comminution. 
(See  Vol.  I,  p.  25.)  In  this  case  the  wound  remained  aseptic  and  then*  was 
little  or  no  resulting  loss  of  function  in  the  injured  joint.  Large  rifle  bullets 
of  soft  lead  will  usually  produce  such  a  degree  of  comminution  of  bone  as  to 
require  an  extensive  resection,  or  if  infection  occurs,  often  amputation.  Jack- 
eted rifle  bullets  may,  at  hnig  ranges,  cause  simple  ]X3rf(»rations,  while  at  short 
ranges  they  are  apt  to  produce  rather  widesj)read  destruction  of  bone.  These 
injuries,  even  though  they  may  remain  aseptic,  are  fre(piently  f<.dlowed  by 
mark(?d  stiffness  in  the  joints,  by  excessive  callus  formation,  by  adhesions  of 
the  tend(ms  to  their  sheaths,  and  more  or  less  marked  resulting  disability.  This 
will  especially  be  true  if  the  wound  passes  through  the  foot  from  side  to  side, 
so  as  to  impair  or  destroy  the  antero-posterior  arcli.  In  those  cases  which  become 
infected  and  require  amputation,  notably  in  wounds  involving  the  ankle-joint 
itself,  it  is  to-be  borne  in  mind  that  an  amputation  of  the  leg  at  the  point  of 
election  gives  tlie  best  stump  for  the  fitting  of  an  artificial  limb.  If  the  patient 
is  in  such  a  walk  of  life  that  he  probably  will  be  unable  to  procure  an  artificial 
limb,  Pirogoff's  amputation  gives  a  useful  stump.  In  all  the  cases  treate<l 
conservatively  the  foot  should  k^  jjlaced  at  right  angles  to  the  leg  and  neither 
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^Ixlncteil  nor  adducted,  so  that  if  ankylosis  takes  place  the  foot  will  be  in  the 
t>o^t  iKissiblc  position.  In  regard  to  injuries  of  the  metatarsal  bones  and  toes, 
i  it.  13  to  be  borne  in  mind  that  the  loss  of  one  or  more  of  the  smaller  toes  is  not 
I  ai.  matter  of  great  consequence.  The  loss  of  the  great  toc%  on  the  other  hand,  is 
\  a  ^'ery  serious  injury  indeed,  and  this  will  be  more  esi>ecially  true  if  the  ball 
■    of  the  foot  also  must  be  removed. 


CHAPTER    XXTX 
DISEASES  AND  TUMORS  OF  THE  FOOT  AND  ANKLE 

DISEASES  OF  THE  SOFT  PARTS 

The  acute  superficial  inflainmations  of  the  skin  and  subcutaneous  tissues 
of  the  foot  and  toes  are  less  frequent  and  less  important  than  the  similar  lesions 
upon  the  hand.  Ordinary  furuncles  and  larger  abscesses  on  the  skin  of  the  foot 
are  occasionally  observed.  Such  may  arise  from  superficially  infected  abra- 
sions. The  origin  of  such  abscesses  is  in  many  instances  the  infection  of  a 
com.  The  pus  accumulating  beneath  the  dense  mass  of  homy  epithelium  causes 
exquisite  pain.     The  diagnosis  is  readily  made  on  inspection  and  palpation. 

A  form  of  superficial  ulceration  occasionally  occurs  at  the  bottom  of  the 
clefts  between  the  toes.  They  may  arise  from  excessive  sweating  of  the  foot 
during  the  hot  weather,  or  from  want  of  cleanliness.  On  the  other  hand,  a  con- 
siderable number  of  cases  occur  among  persons  who  bathe  very  frequently.  In 
these,  the  frequent  bathing,  combined  with  perspiration,  causes  a  softening  and 
maceration  of  the  epithelium  which  is  followed  by  the  formation  of  a  minute 
fissure.  In  this  latter  group  of  cases  less  frequent  bathing  and  the  use  of  a 
dusting  powder  of  talcum,  together  w^ith  the  insertion  of  a  pledget  of  aseptic 
cotton  between  the  toes  usually  causes  speedy  cure.  In  other  cases  stroking 
the  base  of  the  fissure  with  a  stick  of  nitrate  of  silver  will  cause  it  to  heal.  In 
this  connection  it  is  important  to  bear  in  mind  that  the  spaces  between  the  ti)es 
are  not  infrequent  sites  for  syphilitic  moist  papules.  The  appearance  of  the 
lesions,  however,  is  quite  different  from  that  of  simple  ulceration.  The  essen- 
tially chronic  character  of  the  disease,  the  smeary,  unwholesome  surface  of  the 
papules,  the  presence  of  a  syphilitic  history,  or  of  other  syphilitic  manifestations 
are  usually  sufficient  for  a  diagnosis. 

Upon  the  sole  of  the  foot,  as  upon  the  palm  of  the  hand,  infections  not  in- 
frequently occur  beneath  blisters,  caused  by  prolonged  walking  or  by  walking 
in  improper  shoes.  In  some  cases  the  infection  remains  confined  to  the  surface 
of  the  cutis.  In  others  it  extends  into  the  subcutaneous  tissues.  In  this  latter 
group,  we  find  superficially  a  blister  containing  pus,  and  the  blister  having 
been  cut  away  a  minute  orifice  is  found  at  its  center  perforating  the  skin  and 
communicating  with  a  smaller  or  larger  abscess  cavity  in  the  subcutaneous 
tissues. 

The  deeply  seated  sup])urative  processes  of  the  sole  of  the  foot  proceed  niosi 
often  from  infected  wounds  of  the  sole  itself,  whether  punctured,  incised,  or 
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gimshot  woimrls;  less  coimiicmly  fruin  infet'ticms  of  rln-  toes.  Tlio  conditions 
in  tlie  sole  of  die  f(M*r  rosenihlf  tliosc  in  t!ic  p,iljii  of  tUv  linnd.  Tlie  (connective 
tissnes  are  cxfri-tncly  tiriu  ituJ  dense,  iunl  ultliongii  iiIvscohsc.s  of  tlio  sole  ure 
inten.sely  painfid,  no  very  nisn-ked  swelling:  of  llie  sc*le  is  olisrrvcil  diiriiii;  the 
earlier  stn^res  of  tlie  infection.  The  iUsufs  uptm  fttr  dorsutti  of  (he  fiml^  cm 
the  other  hand^  are  more  lax  and  tlie  8\vellinf^  and  (*elliditis  ?^]n'cad  rupidly  from 
the  sole  to  the  dorsnni,  prodiieing  rediiej^s,  edema,  and  oMier  signs  of  pyogenic  in- 
fection. An  nnMkillfnl  or  careless  observer  ^^\\\y  l)e  misled  as  to  the  seat  of  the 
py*jgeuic  focus  and  assimie 
that  it  is  npon  the  doranni 
of  tlie  foot,  wliereas  in  real- 
ity it  lies  IjcTieath  the  plan- 
tar fasciii  in  the  solo.  The 
most  important  gnide  tn 
the  center  *>f  the  pyogeuie 
focus  is  tlie  sjiontaneouR 
pain  and  the  extremely  sc 
rere  ptthi  protturef}  hy  pres" 
sure  trtfh  the  fiiKjer  over 
ike  alfsees*^.  The  tissue- 
of  the  solo  are  so  dense  that 
the  sign  of  fiuetnation  is 
scarcely  observed,  unless  tln' 
entire  sole  is  converted  into 
a  bag  of  pus.  It  sluudd  be 
Ixirne  in  mind  that  the 
deepseated  prt»cesses  of  tiie 
solo  tend  to  infect  tbe  ten- 
don sheaths  and  to  travel 
along  the  tendons  to  the 
leg,  as  do  similar  processes 
in  the  hand  and  forearm. 
Here,  as  elsewhere^  the 
treatment  of  siieli  abscesses 
or  plih*gmonous  prm'esses  is 
early  fn^e  incisiim  for  tlie  relief  of  tension,  and  care  slionld  be  exercised  in 
making  such  cuts  to  [ilai'e  ihcni  as  far  i^^  possi!)lt'  in  situations  wldtdi  will  not 
sTdiseqiienny  be  pressinl  apoii  daring  walking — namrly,  along  the  horders  nf 
the  fiM>t,  or  in  that  port  inn  of  the  sole  Itencalh  the  insti-ft  where  normally  littlt^ 
or  no  pressure  oecnrs.  Fnrther,  the  cut  or  cuts  shonld  Ih*  made  with  dae  regard 
to  the  position  of  the  tendons,  m  that  these  may  m^i  l>c  injured. 

Callosities  and  Corns. — The  format if>n  of  calfthsUies  n]iou  the  sole  of  the  foot 
and  npon  the  pressure  l>earing  surfaces  i>f  the  tries  is  a  very  fretpient  condition. 
Under  ordinary  circumstances  snch  eallosities  are  of  no  great  nionient.     When, 


J'ks.  2ry'K — X-Ray  PirTuuK  1)1   A  NKt:i>i  I,   JCMriKunivi)   in  the 

UaLU     <>P     TltK     FruiT     BlLN'KATll      TlIK     (IkFTAT     TdF..        TllO 

wtfre<>sct>pie  pk'hJiT»H  THTinilO'cl  the  relutioTiM  of  the 
nf*fd|p  to  thi?  \wnv  1u  Im*  diMtiiiclly  upjirL^fJutftl. 
( A u  L ht > r 'h  voi U-v t it  u i . ) 
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however,  they  have  become  excessive,  they  may  be  painful  from  pressure  up^ 
the  nerve  endings  in  the  true  skin.  Their  diagnosis  presents  no  difficulties.  ^ 
already  noted,  when  the  tissues  beneath  such  callosities  become  infected  ti^ 
resulting  abscess  is  unusually  painful.  The  formation  of  callosities  can  h^t 
be  prevented  by  wearing  properly  made  shoes  which  fit  the  feet  without  crsLtnp' 
ing  them,  and  by  discarding  shoes  whicli  produce  undue  pressure  at  any  point 

Perforating  Ulcer  of  the  Foot  (Mai  perforant). — A  peculiar  form  of  cal- 
losity on  the  foot  is  quite  commonly  observed  in  cases  of  locomotor  ataxia. 
These  patients  are  not  conscious  of  undue  pressure  upon  the  foot  in  walking  or 
standing,  and  at  one  or  other  point,  frequently  beneath  the  metatarso-phalangeal 
joint  of  the  great  toe  and  beneath  the  same  joint  of  the  fifth  toe,  callosities 
form,  usually,  in  my  experience,  of  a  more  marked  character  than  occur  in 
normal  feet.  As  time  goes  on  such  a  callus  becomes  tender  and  painful.  Upon 
inspection,  at  the  center  of  the  callus  will  be  observed  a  dark,  black,  or  purple 
area.  If  the  homy  epithelium  be  cut  or  shaved  away,  there  will  be  found  at 
the  center  of  the  callus  a  small  collection  of  extravasated  blood,  and  beneath 
that  the  papillary  layers  of  the  cutis  will  be  found  in  a  condition  of  superficial 
ulceration.  If  now  the  patient  lies  up  and  does  not  walk  upon  his  foot  for  a 
time,  the  minute  ulcer  speedily  heals,  but  always  with  the  production  of  new 
callus  formation  which  remains  somewhat  tender  and  painful.  Presontlv,  or 
after  years,  a  small  deep-seated  ulcer  forms  in  the  true  skin  l)eneath  the  thick- 
ened layers  of  horny  ej)ithelium,  and  upon  inspection  it  will  be  found  that  the 
ulcer  is  a  little  larger  and  a  little  deeper  than  during  previous  attacks.  On  this 
occasion,  perhaps,  the  ulcer  becomes  infected,  the  patient  has  a  moderate  cellu- 
litis around  it  which  may  extend  upward  upon  the  dorsum  of  the  foot.  He  will 
then  be  confined  to  bed  for  a  week  or  more. 

This  series  of  events  repeats  itself  from  time  to  time  until  there  is  developed 
a  well-marked  trophic  ulcer.  Such  an  ulcer  usually  heals  readily-  enough  as  the 
result  of  rest  and  protection,  but  as  soon  as  the  patient  again  uses  his  foot  it 
breaks  down,  becomes  tender,  painful,  inflamed,  and  deeper.  These  ulcers  may 
finally  invade  the  tendon  sheaths,  the  bones,  and  the  joints,  and  under  such  ci^ 
cumstances,  they  will  sometimes  necessitate  the  amputation  of  one  or  more  toes. 
I  have  had  several  cases  of  this  kind  under  my  care  during  a  perio<l  of  years. 
In  some  of  them,  I  have  found  it  necessary  to  amputate  first  one  toe  and  then 
another  upon  either  foot,  until  four  or  five  toes  have  been  removed,  the  entire 
process  extending  over  a  period  of  a  number  of  years,  and  slowly  growing  worse 
with  the  progress  of  the  disease.  In  a  few  cases  the  ulcerative  process  is  more 
raj)id  and  may  at  an  early  date  invade  the  bone,  or  one  or  other  of  the  metatarso 
phalangeal  joints.  In  still  others,  if  the  condition  is  neglected,  the  ulceration 
may  take  on  a  gangrenous  character  with  more  or  less  extensive  destruction  of 
the  soft  parts,  though  this  in  my  experience  is  a  rare  accident. 

Corns. — Corns,  like  ordinary  callous  formations,  follow,  as  a  rule,  press"^ 
from  impro|)erly  fitting  shoes.  They  are  a  very  common  ailment,  and  cau?e  a 
good  deal  of  suffering  in  certain  cases.    The  homy  layers  of  epithelium  are  pi'^ 
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up  over  a  cirt'umscrilRHl  arcii.  In  ihu  iTiilcr  i*f  ihv  nn'ii  ilu^  lif^niy  layer  usually 
projects  downward  in  n  soiuewluit  conical  form  into  flio  pupillary  iayeris  of  the 
true  skin,  and  this  conical  mam  of  horny  cpithuliiiin  ctnistitiitcs  tlie  so-called 
heart  or  root  of  the  corn.  As  already  stated^  Avhcn  infected,  the  small  abscesses 
beneath  such  corns  may  he  extremely  painful.  In  some  cases  a  minute  bursa 
forms  l)eneatli  the  enni  and  its  infection  may  give  rise  to  an  exceedingly  pain* 
fnl  abscess.  In  some  cases  inf€'cHon  of  such  a  bursa  leads  to  infecHon  of  the 
deef>er  structures,  the  sulK'utaneons  tissues,  tendon  slieaths,  with  lunre  or  less 
Berious  consequences.  In  other  cases  where  such  a  bursa  has  tM^cniuc  inflamed 
and  has  lw>pu  opened  or  has  ruptured,  a  uiinute  sinus  soTuetiuu's  ]»ersists.  If  the 
little  sinus  Ix'couies  plugged,  the  exudate  within  the  bursa  will  accumulate  and 
cause  a  renewal  of  the  acute  inflammatory  process.  The  treatment  of  such 
bursip  is  extirpation. 

SypMliSt — The  fiMit  is  scarctdy  ever  the  site  of  the  prinuirv  lesion  of  syphilis. 
The  seer»u<lary  and  tertiary  nuinifestationa  of  the  ilisease,  hiiwe%vr,  occur  here 
with  eonsideraltlc  frequency.  First,  may  be  mentioned  the  scaly  plantar 
sy|)hilides  which  differ  in  no  particular  from  those  <»bserved  on  the  jiabu  tif  the 
baud.  (See  Syphilis,  Vol.  I.)  As  already  stated,  the  spa<'es  Wtwecu  the  toes 
are  not  infrequently  t!ie  seat  of  uioist  secondary  syphilitic  papules.  The 
plantar  sypbilidcs  are  oceasiimally  accompanied  by  the  fnruiation  of  fis^^ures 
and  superficial  ulceratious  with  notable  hyiTertrophy  of  the  surrounding  horny 
epithelial  layers.  Such  lesions  may  l)e  extremely  painful.  They  might  possibly 
be  mistaken  for  inflamed  simple  callosities.  Tubercular  sypliilides  may  also 
occur,  notably  upon  the  dorsum  of  the  foc^t,  as  well  as  tertiary  gummatous 
ulcerations  which  run  an  extremely  chronic  course,  r»ccasional!y  in  t!ie  form 
of  the  scHcalled  serpiginous  syphilides.  The  diagnosis  of  the  various  syphi- 
litic lesions  must  Ix*  made  from  tlie  data  given  in  the  cliapter  on  Syphilis  in 
Vol  I, 

TTie  So-called  Madura  Foot  (Mycetoma)  or  Fungus  Foot  of  India This  is  a 

chronic  infectious  <lisease  oi>served  luore  often  in  tiie  fr»or  than  elsewhere  in 
India  and  utljcr  tropical  countries,  and  cbaracterizeil  hy  the  production  of  a 
chronic  inflammatory  process  attended  by  the  formation  of  much  fibrous  tissue, 
witli  the  fonuation  of  abscesses  and  sinuses,  from  which  are  discharged  certain 
yellow  or  black  granules,  cimsisting  of  one  of  two  forms  of  fungi.  Two  fypeg 
of  the  disease  are  described,  in  one  of  which  the  granulations  are  yellow  and 
in  the  other  they  are  hhck.  The  granules  are  kno\iTL  respectively  as  ochroid 
granules  and  as  melmwid  granules.  The  yellow  granules  are  conglomerations 
of  the  acf'tnomycosis  fuujrus,  and  the  lesions  producetl  do  not  differ  liere  from 
those  in  other  parts  of  the  body.  The  black  granules,  on  the  other  hand,  are 
of  a  different  character  aiul  are  due  to  another  fungus.  The  black  granules  are 
of  firm  consistence,  irregular  shape,  and  resemble,  so  it  is  said,  grains  of  black 
gimpowden    According  to  J.  H.  Wright :  ^ 
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They  consist  of  a  mass  of  hyaline  refringent,  brown-colored,  brittle  substance, 
forming  a  matrix  in  which  are  embedded  a  tangle  of  fungus  tubules  or  hyplise  with 
doubly  contoured  walls  and  transverse  septa.  This  fungus  of  the  melanoid  form 
of  the  disease  has  l)ecn  isolated  in  cultures  by  the  writer  from  a  single  case.  This 
is  very  probably  the  only  instance  in  whicli  its  cultivation  has  been  accomplished, 
for  Charter's  claims  that  he  had  grown  the  fungus  in  cultures  do  not  bear  critical 
examination.  The  writer  obtained  a  growth  of  the  fungus  from  al>out  twenty-five 
out  of  approximately  sixty-five  of  the  black  granules  experimented  with  in  this 
case. 

The  mode  of  entrance  of  the  parasite  into  the  tissues  is  not  known.  The  dis- 
ease is  endemic  in  certain  districts  in  India,  especially  in  Madura,  and  lias  lieen 
observed  in  Africa,  Italy,  and  other  tropical  or  subtropical  countries.  It  seems 
to  be  acquired  in  the  country  districts  and  not  in  towns.  In  America  it  is  of  very 
rare  occurrence,  only  four  undoubted  cases  having  been  reported,  and  three  of  these 
were  of  the  j)ale  variety  of  the  disease,  which,  as  has  been  pointed  out  above,  is  to 
be  regarded  as  actinomycosis. 

As  observed,  the  inflammatory  j)rocess  is  of  a  very  chronic  character,  and  is 
charactcrize<l  by  the  fornmticm  of  one,  and  later,  of  other  firm  nodules  in  the 
sole  of  the  foot.  Abscess  formation  follows  with  the  discharge  of  a  thin  pus 
and  of  tli(^  characteristic  granules.  The  prwess  tends  slowly  to  invade  the  sur- 
rounding tiss\ios  and  the  sinuses  sliow  little  or  no  tendency  toward  healing. 
Owing  to  tlu?  absen(*e  of  cleanliness  and  the  hot  climate,  the  distrharges  from 
the  siniises  undergo  a  stinking  decomposition.  The  disease  is  not  notably  pain- 
ful. As  time  goes  on  the  foot  is  greatly  increased  in  size  and  may  b(H.*ome  quite 
useless,  so  that  the  muscles  of  the  leg  undergo  atrophy.  The  condition  may 
readily  be  confounded  with  sarcoma,  or  with  syphilis,  and  the  diagnosis  de- 
pends, of  course,  upon  the  recognition  of  the  characteristic  granules  in  the  dis- 
charge.    Spcmtaneous  cure  of  the  disease  is  unknown. 

Tuberculosis. — The  various  forms  of  tuberculous  infiltration  and  idceration 
are  observed  in  the  soft  parts  of  the  foot,  sometimes  as  a  primary  condition,  and 
sometimes  as  the  result  of  secondary  invasion  from  the  bones  and  joints.     The 
several  forms  of  lu])us,  whether  the  papillary  or  hypt^rtrophic  type,  occur  up(»n 
the  foot  with  some  degree  of  frequency.     They  are  to  he  recognized  by  the 
ordinary  signs  of  tuberculosis  elsewhere  described,  and  in  cases  of  doubt  by 
one  or  other  of  the  tuberculin  tests,  or  microscopic  examination  of  excised  jior- 
tions  of  tissue.     Tn  the  ulcerative  forms,  extensive  destruction  of  the  skin,  the 
tendons,  the  muscles,  and  even  of  the  bones  may  be  observed,  with  deformity 
and  nuirke<l  disability.     Tn  the  cases  which  go  on  to  partial  healing,  the  deep 
ulcerations  may  involve  the  tendons  and  their  sheaths  and  produce  irreine<HaMe 
malpositions  of  the  foot  of  one  kind  or  another.     If  the  tuberculous  ulceration 
surrounds  the  vicinity  o{  the  ankl(»-joint,  cicatricial  contraction  may  seriously 
impair  the  lymphatic  and  venous  circulation   and   produce  a  hard   edema  of 
the  foot,  such  as  lias  been  described  as  resulting  also  from  chronic  ordinary 
ulceration. 
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Ainhnm. — A  peculiar  disease  affecting  the  fifth  toe  and  confined  almost 
e:Kclusively  to  the  negro  race.     It  occurs  in  tropical  and  subtropical  countries, 
notably  in  Africa  and  South  America.     The  disease  is  characterized  by  the 
formation  of  a  thickened  ring  of  epithelium  surrounding  the  bascj  of  the  little 
toe  in  a  circular  manner.     A  constriction  forms  at  this  point  which  gradually 
increases  in  depth  involving  not  only  the  soft  parts,  but  also  the  bones,  so  that 
£nally  the  little  toe  is  strangulated  by  the  pressure,  and  comes  to  be  attached 
to  the  foot  by  a  narrow  pedicle  which  in  the  end  sloughs,  producing  a  spon- 
taneous amputation.     During  the  constricting  process,  the  distal  portion  of  the 
toe  unclergoes.a  more  or  less  marked  swelling,  the  nutrition  of  all  the  tissues  is 
impaired,   including  the  bones,  and  the  latter  may  be  completely   absorbed, 
notably  the  terminal  phalanx.     The  duration  of  the  disease  is  very  long,  from 
one  to  many  years.    As  a  rule,  but  little  pain  is  complained  of  unless  ulceration 
<x!curs  followed  by  infection,  when  the  ordinary  signs  and  symptoms  of  cellulitis 
of  the  foot  will  be  produced.     The  cause  of  the  disease  is  obscure.     There  is  no 
treatment  other  than  amputation.     Although  the  disease  has  been  observed  in 
white  persons,  it  is  among  them  extremely  rare. 

DISEASES  AFFECTING  THE  TOE   NAILS 

Marked  hypertrophy  of  the  toe  nails  is  ()l)sorved  (u'casionally  in  elderly 
people.  The  condition  usually  affects  the  nail  of  tlie  great  toc»,  less  often  of  the 
fifth  toe,  and  the  disease  is  usually  bilateral.  I  have  se(*n  such  cases  among 
dispensary  patients,  usually  elderly  women  and  among  old  women  who  had 
been  bedridden  for  a  long  time.  The  nail  may  grow  to  large  proportions  and 
may  curve  upward  toward  the  dorsum  of  the  foot  or  downward  over  the  lower 
end  of  the  toe.  Such  a  nail  may  be  two  inches  or  more  in  length  and  one  half 
inch  thick.  The  cause  of  the  disease  is  probably  in  most  instances  chronic 
irritation,  the  result  of  pressure  from  improper  shoes.  In  the  cases  I  have  seen, 
it  was  usually  associated  with  bunion. 

Onychia. — Inflammations  of  the  skin  bordering  the  nail  and  of  the  matrix 
of  the  nail  are  less  common  in  the  foot  than  in  the  hand.  When  it  occurs  the 
signs  and  symptoms  and  course  of  the  disease  are  identical  with  those  observed 
in  the  fingers,  as  already  described  under  T)is(»ases  of  the  Hand.  The  disease 
may  run  an  acute  course  as  the  result  of  ordinary  pyogenic  infection,  with  the 
production  of  a  small  abscess  near  the  border  of  the  nail  and  between  the  nail 
and  its  matrix.  In  other  cases  the  course  is  more  chronic,  and  uuiy  extend  over 
a  period  of  many  months.  The  affection  is  often  extremely  painful.  The  nail 
is  often  lost. 

Syphilitic  inflammations  of  the  matrix  of  the  nail  oc»cur  during  the 
secondary  period  of  the  disease,  the  end  phalanx  of  the  toe  is  swollen,  the  folds 
of  skin  at  the  sides  and  base  of  the  nail  are  more  or  less  infiltrated,  the  nail 
turns  black,  from  beneath  the  nail  there  exudes  a  tliin  muco-purulent  discharge, 
^^i  in  neglected  cases  such  discharge  may  give  off  a  very  disagreeable  odor. 
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The  symmetry  of  the  lesion  since  it  frequently  occurs  on  both  feet,  and  the        ^ 
presence  of  other  syphilitic  manifestations,  together  with  the  very  chronic  course,    ,^^ 
usually  suffice  for  a  diagnosis. 

Tuberculous  ulceration  of  the  matrix  of  the  nail  is  occasionally  observed.^  jj 
It  is  characterized  by  a  chronic  course,  by  the  formation  of  a  tuberculous^  ^ 
granulation  tissue  of  a  pale,  flabby  appearance,  and  by  the  bluish  and  purplisl:::^^^] 
discoloration  of  the  skin  at  the  borders  of  the  ulceration.  The  diagnosis  is  t(^^^^ 
be  made  from  the  presence  of  other  tuberculous  lesions,  from  the  extremely  ^^^ 
chronic  course,  from  the  more  or  less  characteristic  appearance  of  tuberculouK^^^^^^ 
granulation  tissue,  by  means  of  tuberculin  tests,  etc. 

The  formation  of  a  corn  beneath  a  toe  nail  is  a  somewhat  unusual  but  xcr^g-  j,y 
painful  affection.      Pressure  upon  the  nail  causes  exquisite   suffering.      Ti:*^   ),'^ 
nail  is  more  or  less  raised  from  its  bed  by  the  piled  up  epithelium.     The  treis^s^at- 
ment  of  this  very  painful  condition  consists  of  cutting  away  so  much  of  t^  .  -jj^, 
nail  as  is  necessary  for  the  complete  operative  removal  of  the  corn. 

Subungual  Osteochondroma. — A  peculiar  bony  and  cartilaginous  tuni^    or, 
originating  in  tlie  terminal  phalanx  of  the  great  toe  upon  its  dorsal  surface,  a        nd 

growing  outward  in  such  a  manner  as  to  lift  the  toe  nail  from  its  bed  a^. nd 

produce  rather  marked  deformity,  is  the  so-called  osteochondroma  of  t  be 
terminal  phalanx  of  the  great  toe.  The  disease  is  almost  entirely  confined  to 
young  persons  from  ten  to  fifteen  years  of  age  or  thereabouts.  The  charac-  ter 
of  the  tumor  is  readily  recognized  from  the  history  of  its  slow  growth,  from  its 
stony,  hard  consistence,  from  the  age  of  the  patient,  and  from  the  appeara^ance 
of  the  rounded,  somewhat  j)inkish  tumor  mass  as  large  as  a  pea,  or  even  as  la  ^■'ge 
as  the  last  phalanx  of  the  little  finger,  firmly  attached  to  the  bone,  pink  in  co^  or, 
covered  by  a  layer  of  homy  epithelium,  and  beneath  that  by  a  thin  layer  of 
cartilage  inclosing  a  central  bony  growth.  The  age  of  the  patient  is  very  im- 
portant in  the  diagnosis. 

Ingrowing  Toe  Nail.  {Unguis  incarnatus), — By  ingrowing  toe  nail  we  unc'^er- 
stand  the  growtli  of  the  nail  in  such  a  manner  that  it  is  overlapped  by  the  5=^oft 
parts  at  the  sides  or  end  of  the  toe,  and  produces  at  first  mechanical  irr  Sta- 
tion, with  subsequent  pressure  ulceration  and  more  or  less  marked  infectR  <^b. 
The  disease  affects  almost  exclusively  the  great  toe,  and  the  outer  side  thef  ^of 
is  more  frequently  affected  than  the  inner.  The  condition  is  commonly  a  2^^ 
ciated  with  more  or  less  marked  deformity  of  the  nail,  though  such  is  ^■lot 
necessarily  the  case,  the  essential  portion  of  the  lesion  being  a  crowding  ui>  1>J 
external  pressure  of  tlie  folds  of  skin  at  the  sides  or  end  of  the  toe,  such  tlat 
they  come  to  cover  in  the  nail. 

Tlie  cause  is  almost  invariably  the  wearing  of  improperly  fitting  shoes -p.   ^ 
that  the  toes  are  crowded  together  against  the  side  of  the  nail.     A  concomitr^nt        : 
factor  in  many  instances  is  the  habit  of  cutting  the  toe  nail  improperly,  e^^P^       / 
cially  the  habit  of  trimming  the  nail  upward  toward  the  matrix  on  ei^-lier       j 
border,  and  the  hain't  of  cutting  the  nail  too  short  or  with  a  notably  con.vt'X       / 
border.     The  disease  may  be  avoided  by  the  wearing  of  proper  shoes  and    l>\ 


? 
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W      /riiuiniiig  the  toe  nail  carefully,  straight  across  at  right  angles  to  the  long 

f       a^tis  of  the  toe  and  not  cutting  it  at  the  sides.    In  cases  where  the  growth  of  the 

•        toe  nail  itself  is  ahnormal,  ingrowing  toe  nail  may  occur  occasionally  without 

tlie  aid  of  external  pressure  by  iniprojx^r  footwear.     Such  cases  are,  however, 

c?:xceptional.     According  to  the  presence  or  absence  of  ulceration  and  infection, 

irlie  appearance  of  the  toe  will  vary  somewliat  in  different  cases.     In  slight  cases 

«i^ne  or  other  of  the  folds  of  skin  at  the  sides  of  the  nail  will  be  found  as  a 

f^jrominent  ridge  overlapping  the  border  of  the  nail  without  signs  of  ulceration 

^^>r  inflammation,  and  the  symptoms  complained  of  will  be  ])ain  and  tenderness 

•  ~fcn  walking.     After  ulceration  has  occurred,  the  toe  will  be  found  swollen,  red- 

••  lened,  ami  from  l)eneath  the  folds  of  skin  there  will  escape  a  thin  muco-purulent 

« Jischarge  from  the  ulcerated  surface.     The  diagnosis  is,  of  course,  absolutely 

.s=»iniple. 

The  treatment  of  ingrowing  toe  nail  is  Clotting's  operation,  or  some  one  of 

^he  more  recent  modern  modifications  thereof.     Conservative  methods  of  treat- 

:K^iient  are,  in  my  experience,  rarely  successful.     Tlioy  may  be  and  frequently 

^re  palliative  for  a  time;  but  most  of  these  cases  come  to  an  operation  before 

they  are  cured.     It  is  to  be  borne  in  mind  in  regard  to  the  operation,  that  it 

is  rarely  necessary  to  interfere  with  the  nail.     It  is  usually  better  to  confine 

"t-lie  cutting  to  the  soft  parts.     In  case,  however,  the  nail  is  greatly  deformed, 

s?o  that  it  projects  laterally  far  down  on  either  l)order  of  the  toe,  a  portion  of 

t:he  nail  may  be  removed  at  the  time  of  the  operation  and  a  corresponding 

l)art  of  the  matrix  carefully  dissected  out,  so  that  no  nail  will  grow  from  the 

^operated  part. 
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The  tendon  sheaths  of  the  foot  may  become  the  seat  of  siij)purative  processes 
^rom  precisely  the  same  causes  as  in  the  hand  and  forearm.  Such  infections 
«re,  however,  rather  more  rare  in  the  foot  than  in  the  hand.  They  may  arise 
Sxm\  suppurative  or  ulcerative  processes  of  the  toes,  or  from  infected  wounds 
of  the  toes  or  sole  of  the  foot.  As  in  the  hand,  these  processes  show  the  same 
"Pudency  to  advance  into  the  deeper  structures  of  the  sole  of  the  foot  and 
<2a\i8e  a  more  or  less  widespread  phlegmonous  inflammation.  These  conditions 
*ire  to  be  recognized  from  the  data  already  given — namely,  from  the  presence 
cjf  pain,  tenderness,  swelling^  more  parilcularly  upon  ihc  dorsum  of  the  foot, 
and  by  the  history  of  a  wound  or  some  infectious  process.  The  treatment 
eonsists  of  free  incision  for  the  relief  of  tension. 

Topographical  Anatomy. — The  toj)ograpliieal  anatomy  of  th(»  tendon  sheaths 
of  the  foot  may  be  seen  in  the  illustrations  from  ^lerkel  showii  in  the  text 
(Figa.  242  and  244).  The  following  details  are  adapted  from  TTartuiann 
('^ Chir.-topogr.  anat.  d.  Sehnenscheiden,"  etc.,  Bruns's  Bcilr,  z.  klin.  Chir,, 
M-  U,  S.  408).  The  tendon  sheath  of  the  common  extensor  of  the  toes  begins 
H  cm.  above  a  line  which  unites  the  tips  of  the  malleoli  in  front  and  ends  IJ 
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fingers  breadth  beneath  this  line,  o|)i)ositc  the  middle  of  the  third  cuneiform 
bone.    The  tendon  sheaths  are  covered  in  front  by  the  anterior  annular  ligaments 
of  the  ankle-joint  below  and  by  the  prolongation  of  the  deep  fascia  of  the  leg 
above.     The  anterior  annular  ligaments  are  two  in  number,  an  upijcr  and  a 
lower  one.     The  upiKjr  ligament  passes  across  the  front  of  the  anklo  between 
the  anterior  borders  of  the  tibia  and  fibula,  and  serves  to  bind  the  extensor 
tendons  together  and  keep  them  in  place.     The  lower  ligament  begiiis  at  the 
outer  border  of  the  os  calcis  and  divides  into  two  layers,  one  of  which  passes 
lK>hind   and  one  in  front  of  the  extensor  longus  digitorum  tendon    and   the 
tendon  of  the  p^^roneus  tertius.     The  two  bands  unite  at  the  inner  border  of 
the  extensor  longus  digitorum   and   again  divide   into   two  branches,   one  of 
which  passes  to  the  front  of  the  internal  malleolus,  the  other  to  the  scaphoid 
and  the  plantar  fascia.      This  lower  ligament  holds  the  tendons   in   contact 
with  the  front  of  the  ankle  and  prevents  them  from  riding  forward  when  their 
corresponding  muscles  contract.     The  lateral  annular  ligaments  unite  the  pos- 
terior borders  of  the  malleoli  with  the  os  calcis  upon  either  side  and  sen-c 
to  hold  the  tendons  passing  behind  the  malleoli  in  place,  so  that  they  cannot 
ride    forward    unless    the    ligaments    are    ruptured.      Separate    compartments 
are    formed    behind    the    inner    malleolus    by    prolongations    of    the    internal 
annular  ligament  for  each  of  the  three  tendons  which  lie  behind  the  inner 
malleolus. 

The  synovial  sheath  for  the  tibialis  anticMis  extends  fnmi  5  to  G  cm.  above 
the  ankle-joint  downward  to  the  base  of  the  first  metatarsal  Ixme.  The  tendon 
sheaths  of  the  {H^roneal  tendons  extend  from  3  to  4  cm.  above  the  outer  mal- 
leolus downward  as  far  as  the  scaphoid  bone  and  the  tendon  sheath  of  the 
flexor  Icmgus  digitorum  extends  from  3  cm.  above  the  malleolus  downward  into 
the  sole  of  the  foot,  where  its  sheath  communicates  with  that  of  the  flexor 
longus  pollicis. 

Seat  of  Inflammations. — ^From  the  arrangement  of  the  bands  of  the  anterior 
annular  ligament,  effusions  into  the  tendim  sheaths  cause  prominences  at  the 
points  where  the  ligamentous  structures  covering  them  are  weakest,  or  where 
they  are  absent.  Thus,  effusions  into  the  extensor  tendons  produce  swellings 
either  below  or  above  the  bands  of  the  anterior  ligament.  Usually  the  swelling 
occurs  first  l)elow  the  ligauKmt,  less  commonly  above  it.  If  the  effusion  is  fluid 
in  character,  pressure  below  the  ligament  may  visibly  distend  the  sheath  above 
the  ligamentous  Ixirder.  Effusions  into  the  sheath  of  the  long  extensor  of  tlic 
great  toe  usually  become  superficial  at  its  lower  part,  at  the  level  of  the  base 
of  the  first  metatarsal  bone,  forming  a  somewhat  sausage-shaped  swelling 
extending  up  Ix^neath  the  ligament  upon  the  dorsum  of  the  foot.  Effusions 
into  the  sheath  of  the  tibialis  anticus  are  usually  most  evident  at  the  level  of 
the  calcaneo-scaphoid  joint.  The  tendons  of  the  peronei  possess  a  coninion 
sheath  in  the  middle  with  prolongations  upward  and  downward  upon  each 
tendrm  s<»])arately.  Effusions  into  their  tendon  sheaths  produce  a  swelling 
behind  and  above  the  external  malleolus  of  an  elongated,  spindle  shape,  though 
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the  swelling  may  be  prolonged  downward  and  become  visible  and  pali)able 
near  the  anterior  extremity  of  the  os  calcis.  In  the  sole  of  the  foot  the  tendon 
^f  the  peronens  longns  receives  another  slieath  which  is,  however,  in  ch)se 
contact  with  the  sheath  above,  so  that  inflammatory  exudates  readily  penetrate 
from  one  compartment  to  the  other.  As  stated,  the  tendons  of  the  tibialis  pos- 
licns,  flexor  longns  digitornm,  and  flexor  longns  polli(;is  are  separated  from  one 
another  by  fibrous  septa.  Effusions  into  these  tendon  slu^aths  are  most  read- 
ily appreciated  behind  and  above  the  malleolus,  less  frequently  uyyou  the  inner 
border  of  the  sole  of  the  foot,  where  they  are  covered  by  dense  fibrous  and 
other  structures. 

Inflammations  of  the  Extensors  and  Pcronei. — Inflammations  of  the  tendon 
sheaths  of  the  extensors  and  of  the  peronei  are  more  frequent  than  similar 
inflammations  in  the  sheaths  of  the  tendons  passing  behind  the  inner  malleolus. 
Here  as  elsewhere  these  inflammations  may  be  of  several  characters.  They 
may  be  simple  serous  or  serofibrinous  exudates  as  the  result  of  long-continued 
walking  or  overexertion,  producing  the  type  of  inflammation  observed  in  the 
tendons  of  the  dorsum  of  the  wrist  (tenosynovitis  crepitans).  If  the  exudate 
be  dry  and  fibrinous,  crepitation  may  be  appreciated  on  palpation  over  the 
affected  tendons  when  their  muscles  move  them.  If  the  exudate  be  serous,  the 
tendon  sheaths  will  be  distended  with  serous  fluid. 

Ctonorrheal  Infection. — One  of  the  common  sites  of  gonorrheal  infection  is 
in  the  tendon  sheaths  of  the  dorsum  of  the  foot.  The  inflannnation  is  usually 
of  a  serous  or  serofibrinous  character,  very  ran^ly  purulent.  The  signs  and 
symptoms  are  readily  distinguishable.  There  is  pain  on  using  the  affected 
tendons,  so  that  the  individual  limps;  there  is  tondorness  <m  pressure,  and 
often  swelling  with  moderate  redness  of  the  skin  along  the  dorsum  of  the  foot 
and  the  front  of  the  ankle.  Such  gonorrheal  inflannuations  are  not  necessarily 
accompanied  by  any  lesion  of  the  joints. 

The  purulent  infections  of  these  tendon  sheaths  follow,  as  already  stated, 
infected  wounds  and  infectious  diseases  of  the  bones  and  soft  j^arts  of  the. foot. 
As  in  the  palm  of  the  hand,  virulent,  purulent  infections  tend  very  soon  to 
break  through  the  tendon  sheaths  and  to  invade  tlie  surrounding  soft  parts, 
in  some  cases  extending  upward  into  the  leg.  The  conditions  are  readily 
recognized  from  the  loss  of  function  and  pain  in  the  region  of  the  tendons, 
from  the  extreme  local  tenderness,  swelling,  pain,  heat,  and  redness  of  the 
surroimding  soft  parts  and  of  the  accompanying  symptoms  of  fever,  leuco- 
cytosis,  sepsis,  etc. 

Tnbercnlosis  of  the  Tendon  Sheaths. — Here,  as  in  other  situations,  the  tuber- 
culous process  may  follow  one  of  three  different  types.  There  may  be  a 
chronic  serous  exudate  with  the  production  of  tuberculous  granulation  tissue 
in  the  tendon  sheaths.  There  may  ho  in  addition  the  formation  of  rice 
Wies,  giving  similar  signs  and  symptoms  here,  as  elsewhere,  or,  in  the 
^orst  cases,  the  fungus  type  of  inflannnation  occurs,  with  caseation,  break- 
^  down  and  the  formation  of  sinuses.     The   tendons  most  frequently  in- 
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Vulval  I  ill  the  tulionniloihs  jinuvHs  ;uv  rlmsc  of  the  peronei,  Ivss  frequent  ly  the 
extensor  teudoiiis  and  tLuac  pti8i?iug  behind  the  inner  nuilleulus*     The   tuber- 

mlons  infection  may  be  primary 
111  I  lie  tendon  sheaths,  or  sec- 
<»tirlary  tn  tnbereulosis  of  the 
l>Hnes  iwiil  joints.  In  the  figure 
shown  in  the  text  (Fig,  25(i), 
in  arhlitiun  to  the  tnlicrenlous 
iiitliunnnition  of  the  extensor 
tenih*ns  of  the  foitt,  tlie  patient 
sntfered  from  a  tnliercuhjsis  of 
the  epididymis.  N(^t  only  may 
the  tidjercuhisis  of  the  tcndnu 
shentlis  be  secondary  to  tulier- 
eiilnsis  of  IwineH  aiifl  joints,  hut 
in  tlie  eit seating  fonn  tnbereu- 
]osis  priiiiury  in  the  tenflon 
i^lieaths  iiuiv  secondarily  involve 
the  dee]ier  structures.  When 
tlie  peroneal  tenfhms  are  second- 
arily  iuvoh'ed  the  primary  focus 
is  more  often  found  in  the  oa 
f'aleis  than  elsewhere. 


FlQ.     2545. TUHfcltCULOtTH     1  KNoMvxtiVMIH    tYf    'VHV^     Ex- 

TEKsoR  Tendon  op  the  Ghkat  Tok,  TubprndosiB 
of  tho  I'pididynus.  (Xew  York  liu^pital  col  J  wt  ion, 
senicc  of  Dr,  Fr»uk  Hartley,) 
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The  bursjr,  eunstaiit  «ind  iiu-onstant,  in  the  region  of  the  fiNit  are  very 
mmierons.  Tiie  most  roiimi<in  ones  are  sliown  in  Figs.  243  and  244  from 
ilerkeh  Among  the  most  constant  of  these  bursa?  is  one  which  lies  between 
the  tendo  Aehillis  and  the  tidn^rosities  oi  the  os  cahds.  This  bursa  is  one 
of  those  most  frequently  inflamed.  The  intlainmation  may  result  from  trauma, 
as  from  overexertiou,  or  froiu  a  Idow  or  full  uynin  the  heel,  or  it  may  become 
inflamed  in  tlie  course  of  ji  variety  of  infectious  diseases,  notably  gonorrhau 
The  bursa  may  also  lieerjnie  iiiHiuned  and  suppurate  as  the  result  of  infected 
wounds.  The  symptoms  nf  intijunmafion  of  this  bursa  are  pain  on  walking, 
localized  pain,  and  tenderness  njMin  either  side  of  the  fendo  Aehillis  just  above 
the  OS  eah'is,  and  if  the  exmlate  he  eoiisiderabh^  a  fullness  in  the  same  situation 
with  tenderness  on  pressure.  An  irritative  ptu'iostitis  may  1>e  assmdated  with 
gonorrhea  uf  the  luirsa  and  nujy  produce  a  spur  of  new  bone  on  the  Ds  calcis 
demonstnibh?  by  the  X-rays. 

The  diagTiosis  of  the  causation  of  a  bursitis  in  this  situation  must  depend 
upon  tire  lii story  of  injury,  tlie  presence  or  absence  of  gonorrhea,  or  other 
infections  process,  or,  on  the  other  hand,  upon  the  existence  of  an  infecte<I 
wound.     It  is  necessarv  in  some  eases  to  eliminate  disease  of  the  os  calcis. 


I 
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Tliis  can  sometimes  Ih*  done  by  means  of  the  X-rays,  and  in  other  cases  aspira- 
tion of  tile  biirj^ju  f»r  iru'isioii  tliercMif,  and  ex]»lnrntiou  of  its  cavity  will  st-rvo 
to  iloaiiinstratr  or  tu  t'liiniimte  tlie  ptvsfiu'c  (»f  iliseast/  in  \hv  Umv  itself.  A 
lursa  sf^iiietiijies  urcur-s  ii|Mjn  the  iiitVriHr  siiria<;c  of  I  he;  os  (*jilri,s,  miuI  tins 
may  al:^o  beeoiiie  iiifluiiit*cl  sis  tbt'  rustilt  of  injury  nr  of  pmtjrrhea,  etc.  A 
bursa  also  txTurif  in  a  eerliiin  ]iro|Hirtiou  of  cases  lie^hiinl  the  (endo  AcliilHs 
between  it  and  tbe  deep  fascia.  Tliis  occasionally  becomes  intlamed  and  gives 
rise  to  localized  |*aiii  and  tenderness,  bat  does  not  iiUerferc  to  the  same  ex- 
tent with  the  fnnction  of  walking  as  does  the  bursa  situated  in  front  of  the 
teadoiu 

Simple  ganiilion  is  a  condition  but  rarely  nhscrvcd  in  connection  with  the 
tendons  or  tendon  sbcatbs  of  the  foot,  the  contlition  bcinj^  far  less  frci]nent 
here  than  upon  the  band.  The  diaiinosis  is  to  In*  made  from  tbe  jirrsi'nt'c  of 
aronnded,  tense,  fluetuatini?,  elastic  tiuNi>r  ovrr  «inr  of  tbc  jointH,  ur  viniinHvd 
i«rith  the  sheath  of  a  tL-mlun. 
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In  the  elmpter  on  Gang^rene  in  Vol,  I,  most  of  tbo  forms  of  massive  tissue 
necrosis   have  heen  sufficiently  descriltcd,   and   the   reader  is   referred   to   this 
SLTtlon  for  the  considera- 
tion of  gangrene  in  gcn- 
tral.     Two   other  condi- 
tions which  occur  in  tbe 
f'»rjt,      however,      dt-se  rve 
f*me    further    at  tent  itm. 
They  are  erythromelalgia 
8nd     presenile    gantrrene 
i  intermittent       clandica- 

tion).      Here   it  may   be 

fiaid   that  lla^nand's  dis- 
ease    is    believe  J    to    be 

diiefly»  if  not  exclusively, 

due  to  an  affection  of  the 

Hen'es  presiding  over  tbe 

Uinscnlar     walls     of     tbc 

Mood-Vesself*,   and   that   in     l^^*^'   2.57.— Uhy    AHKPnr  OASi^misK  of  thr  Fcwt,   Dtn:  in  Ob- 

-  ariO'ciKiN   i>F   ['UK   Fkmohai.  Ahtery  and  Vein.      (New  York 

this    dlSC^ase     a     spasm     of  Hospital  cuUl-cIhih,  serviee  lif  Dr,  Frank  Iliirtk-y.) 

the  \ihM>d-vesse|s  occnrs  of 

a  peculiar  cliaracter,  resultini:  in  j^^an^rene  of  the  tues,  the  tinkers,  tbc  nose,  the 
ears,  \vithout  any  necessary  comjdicatiui^  artcrinselerosis.  Tu  some  of  the  ca^^s 
arteritisiderosis  is,  however,  present,  yet  iiatlndogieal  examiuatir>n  woidd  indi- 
caW  that  in  the  majority  of  instanc<'s  dei^encration  of  tbr^  Idood- vessels  is 
ah*ent.     Personally,  I  should  be  inrliut'd  to  separate  Baynaud'a  disease  en- 
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tirely  from  the  cases  of  presenile  gangrene  to  be  described  in  a  later  section, 
in  whicli  the  causative  lesion  is  nn([uestionably  a  narrowing  and  more  or  less 
complete  obliteration  of  the  jK^ripheral  vessels.  Still  another  condition  deserves 
notice  in  this  connection — namely,  syringomyelia.  We  have  already  described 
in  the  sections  on  the  npper  extremity  the  lesions  of  syringomyelia  (Morvan's 
disease).  The  trophic  disturbances  as  there  described  are  much  more  frequent 
in  the  uj)per  than  in  the  lower  extremity.  Xevertheless,  in  rare  instances, 
such  disturbances  do  occur  in  the  latter  situation.  It  is  to  be  borne  in  mind, 
however,  that  the  disturbances  of  sensation  and  motion  in  syringomyelia  are 
nsually  so  characteristic  that  no  confusion  between  this  disease  and  the  other 
forms  of  neurotic  and  trophic  disturbances  of  the  extremities  should  arise. 
The  following  table,  quoted  by  Cassirer  and  modified  from  that  of  Castellino 
and  Cardi,  also  quoted  by  Osier, ^  will  serve  to  point  out  the  differential  data 
between  syringomyelia  and  Kaynaud's  disease: 

Sykixoomyetja  Raynaud's  Disease 

1.  Begins  gradually.  1.  Begins  suddenly. 

2.  Course  very  chronic;  ten   to  fif-  2.  (Vmrse  more  acute;  one  to  three 
teen  years.  months. 

3.  Begins  usually  in  one  extremity  3.  Symmetrical  onset  the  rule, 
and  extends  slowly  to  the  others. 

\.  No  j)revious  vasomotor  changes.  4.  Vasomotor  changes  marke<l. 

5.  Hocurring  painful  panaris.  5.  Dry  gangrene. 

G.  Skin  cyanotic  and  cold.  (J.  Skin  black  and  cold. 

7.  Dissociation  of  sensation.  7.  Anesthesia  or  paresthesia. 

8.  Atr(>})liy  of  nuiscles.  8.  Atrophy  very  lare. 
i).  Ulceration  common.  J).  Ulceration  rare. 

10.  Nails   lost,   and    when   reformed  10.  Nails  dark,  not  deformed, 
much  curved  and  thick. 

11.  Necrosis  and  se])arati(m  of  hone.  11.  (Atrophy   of   terminal    ]>halanges 

12.  Fingers   nuich  curved   and   con- 
tracted. 


11.  )  Atroph) 
12  )      only. 


KUYT1IR0:^IKI.AL(JIA 
(TTV/V  Mitchell's  Disease) 

History. — In  ls72  Weir  Mitchell  described  (Philadelphia  Medical  Times) 
'Si  rare  vasomotor  neurosis  of  the  extremities."  In  IMS,  in  the  American 
Journal  <tf  (he  Medical  Sciejices,  he  j)ublish(Ml  another  ])aper  upon  the  same 
topic,  and  again  in  tlu*  same  journal  in  ISOO,  and  in  the  Medical  News  of  1893 
he  named  the  condition  erylhromelahjia.  signifying  a  ])ainful,  red  state  of  the 
lind).  For  an  elaborate  monograph  u])on  the  to]iic  and  for  the  bibliography, 
see  th(»  monogra]di  by  (\assirer,  '*  Die  Vasomotor! sch-trophischen  Xeurosen," 
Berlin,  1001. 


*  OsUt's  "M(Kl('ni  Modicine,"  vol.  vi,  p.  642. 
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Cansatian, —  ErvtlinjiiK-liiliiiji  is  :i  very  run*  ^lisf/ast*.  ()s1<t  ^  states  that  in 
the  jHtiiis  Ilfnikins  llosjjital^  (hirinir  twenty  yeiirs^  iqi  to  VJ\n\  liiit  tliroe  cases 
were  observed.  Tlie  disease  is  more  eiiniiiinn  aiiiniiijf  men  than  among  women. 
Cassirer^s  report  as  U*  its  oeenrrenee  during  differeni  jieriods  of  life  is  as  fol- 
lows: From  tile  age  of  one  io  ten  years,  2  eases;  from  the  ag(^  nf  eleven  to 
twenty,  2  cases;  fn^m  twentv-«»ne  iu  thirty,  21  eases;  from  tloTty-one  U*  fortv, 
13  cases;  from  forty -one  to  fifty.  11  eases;  from  fifty-one  to  sixty,  12  eases; 
from  sixty  to  seventy,  2  eases ;  over  seventy,  2  eases. 

Although  the  etiolotrv-  of  tlie  condition  is  qnite  ohscnre,  some  of  tlie  ob- 
served cases  have  followed  infectious  diseases,  such  as  gonorrhea,  syphilis,  and 
rbemnatie  fever,  Exposnre  Ua  c^old  and  wet  are  tn^lievefl  to  be  impt>rtant 
exciting  eanses,  and  in  a  number  of  instances  there  has  been  a  well-marked 
history  of  such  an  exposure.  Overexertion  of  the  lower  extremities  has  also 
been  followed  by  an  attack. 

Pathology.— (*assirer  divided  the  cases  into  two  gronps.  One  in  which  the 
sjmptiims  are  loeali/.ed  in  some  definite  area  of  nerve  <]istribntion,  the  other 
in  which  the  lesions  are  diatrihnteil  iiver  tlie  distal  segment  of  tlie  limh  without 
reference  to  nr'rve  distrihutioiu  In  tlie  first  grou])  of  cases  the  symptoms  of 
p<:*ripheral  nenritis  may  Ih*  present,  or,  on  the  other  hand,  sneh  symjjfoms  may 
l>e  entirely  absent.  In  the  setHtnd  grouji  no  evidence  exists  indicating  a  lesion 
of  the  blood-vessels,  nerves,  sjdnal  c<*rd,  or  brain.  In  other  wonls,  the  patiiology 
of  the  Condition  is  quite  obscure;  although  in  a  certain  propirtion  of  the  cases 
studied  postnjortem,  changes  in  the  nerves  and  blood-vessels  have  been  ol> 
served,  they  are  inconstant.  Cassirer  considers  that  in  the  cases  with  lesions 
corresponding  to  nerve  tUstrihntion  a  jK^riplu^ral  nenritis  is  probaldy  present. 
On  rlie  otlu^r  hand,  when  the  entire  h'nd)  is  inv<»lyed,  he  considers  tliat  the 
disturbance  is  one  of  the  vasomotor  ceufiM^s.  Thus,  when  we  come  to  ecmipare 
tbe  disease  witli  the  synuuefrieul  gangn^ne  of  lluynand,  we  find  that  the  sym|> 
tonis  uf  tbe  two  conditions  nju<"b  reseml>le  fine  another,  eX(*e[>t  tliat  in  erytbnv 
melalgia,  as  deserilx.*d  by  Mitcdiell,  Cassirer,  am!  tethers,  gangrene  dues  mit 
occur.  Further,  it  is  to  be  borne  in  mind  that  many  of  tlie  cases  of  presenile 
gangrene  exhibit,  symptfims  almost  idenfieiil  with  erytbrtimtdalgia  during  their 
earlier  stages,  l>nt  that  in  the  former  grouji  of  eas</s  umri'  or  less  extensive 
gangrene  ffillows,  wliile  in  the  hitter  it  is  absent.  Further,  in  the  typical  castas 
of  erytliromelalgia,  the  arteries  of  the  extremity  show  an  increased  pulsation 
and  the  arterial  eirt^uhttion  of  the  part  is  in  excess  of  the  normal,  wldle  in 
presenile  gangrene,  though  the  toes  and  foot  nuiy  be  intensely  congested,  the 
eirculation  of  the  part  is  sluirgish  and  arterial  pulsation  in  tlte  dorsal  is  ptedis 
and  posterior  tibial  arteries  is  diuiinished  or  absc^nt. 

Symptoms. — Tbe  symptouis  of  pure  cases  of  erythrouielalgia  are  as  follows: 
After  some  ex(*iting  cause,  exposure*  to  cold  and  wet,  overfatigm\  or  some  other 
similar  aecident^  pt>ssib]y  after  prolonged  and  undue  nervous  strain,  an  indi- 
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vidual,  most  commonly  a  young  person  usually  otherwise  in  fairly  good  health, 
begins  to  suffer  from  pain,  redness,  and  swelling  of  one  foot  or  of  the  foot 
and  leg.  The  j)ain  is  ren<lered  worst^  by  walking  and  by  the  niiright  iKwitiou, 
and  diminishes  or  disapj)ears  when  the  patient  lies  down  with  the  foot  ele- 
vated. After  exercise,  examination  will  show  that  the  foot  and  a  ix>rtion  of 
the  leg  is  swollen,  intensely  red,  and  extremely  painful.  The  redness  is  usu- 
ally of  a  bright  and  vivid  character,  though  the  toes  are  often  bluish  or  light 
purple  in  color.  There  is  usually  no  edema,  nor  is  there  any  marked  tender- 
ness in  the  course  of  the  peripheral  nerve  trunks.  The  pulsation  of  the 
arteries  of  the  foot  and  ankle  is  increased  rather  than  diminished.  There 
may  be  fairly  marked  tenderness  over  one  or  more  toes  or  in  the  sole  of  the 
foot.  The  recumbent  posture  causes  immediate  diminution  or  almost  complete 
subsidence  of  the  symptoms,  the  redness,  pain,  and  the  swelling  rapidly  dimin- 
ish and  may  entirely  disappear,  or  in  other  cases  the  toes  or  a  portion  of  the 
foot  remain  somewhat  red  and  congested,  unless  the  recumbent  posture  is 
maintained  for  hours. 

While  the  disease  is  most  frequent  in  the  foot,  one  or  both  feet  being 
involved,  the  hands  may  also  be  affected,  or  in  certain  instances  all  four  ex- 
tremities. In  a  certain  proportion  of  the  cases  the  pain,  heat,  redness,  and 
swelling  may  be  limited  to  the  distribution  of  a  single  nerve  trunk.  Wlien 
the  feet  arc  affected,  the  disease  may  begin  in  one  or  more  of  the  toes  and 
gradually  spread  to  the  entire  foot  and  to  the  lower  part  of  the  leg.  The 
local  signs  seldom  extend  above  the  knee  or  the  elbow,  respectively. 

The  most  characteristic  symptom  of  the  disease  is  the  redness.  It  is  not 
the  redness  of  an  acute  inflammatory  lesion,  nor  yet  of  venous  congestion,  but 
an  intense  hypi^remia  of  the  vessels  of  the  part  producing  a  uniform  or  more 
or  less  diffuse  pink  or  vivid  red  color  of  the  skin,  often  with  a  sharply 
marked  boundary  at  its  upper  limit.  In  addition  to  the  redness,  the  limb 
feels  subjectively  and  objectively  warmer  than  the  rest  of  the  body,  and  sueh 
an  increase  in  temperature  is  commonly  a])])reciable  with  a  surface  thermom- 
eter by  comparing  the  surface  temperature  of  some  indifferent  part  of  the 
body  with  the  red  area.  The  elevation  may  amount  to  5°  or  G'^  F.  or  muw. 
One  of  the  most  marked  characters  of  the  condition,  as  already  indicated,  is 
that  the  symptoms  are  most  severe  when  the  liml)  is  used  in  walking,  or 
when  it  hangs  dependent,  and  rai)idly  diminish  in  intensity  as  soon  as  the 
patient  lies  down  and  elevates  the  f(M)t.  Pain  of  a  l)nrning,  throbbing  character 
is  complained  of,  which  may  be  limited  to  some  particular  nerve  distribution, 
or  be  diffuse  and  referred  to  the  entire  affected  i>ortion  of  the  extremity.  The 
pain  again  is  rendered  worse*  by  a  dependc^nt  ])ositi(m  of  the  limb  or  by  walk- 
ing, and  rapidly  diminishes  when  the  patient  lies  recumbent.  In  some  eases  the 
pain  is  of  a  sharj)  and  stabbing  eliaraet(»r.  Tcndcrnrsis  on  j)ressure  may  also  be 
marked  over  the  swollc^n  and  reddene<l  areas,  inid  sueh  tenderness  may  \h}  ex- 
treme. Although  the  part  is  distinctly  swollen,  then*  is  usually  no  jutting  on 
])ressnre,  sueh  as  accomi)anies  edematous  and  inflammatory  lesions.        The  dis- 
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tiirbances  of  sensation  are  usually  eontiTietl  tu  pain  aud  more  or  less  byf>eresthe- 
sia.  From  want  id  tise  tlie  iuu.scles  of  the  limb  may  uudergfi  a  partial  atrophy. 
Differential  Diagnosis. — ^Tlie  difTerential  diagnosis  is  not  in  all  cases  easy. 
I  have  seen  a  nninher  of  in^tauees  in  whieli  the  syniptoms  as  above  deseribed 
existed,  with  the  exception  thnt  there  was  no  inereaseil  arterial  jnilsatirm  in 
tlie  limb,  which  were  in  the  end  fiillnwec!  by  s^aiiirrene  iiiv<ilvlnir  one  or  more 
toes  or  a  large  portion  of  the  f»Mit.  Indeed,  it  is  probubly  iniinmsible  in  a  i^o«H| 
many  instances,  unless  the  iiatimt  is  kept  nmler  prolon^^ed  observation,  t«» 
differentiate  erythromelalgia  from  some  <if  the  eases  of  presenile  ^^angrene  and 
from  Raynaud's  disease.  In  fact,  the  early  symptoms  of  the  hyjx^remie  stage 
of  Kaynaud's  rlisease  are  ]iraetically  ith-utieal  with  erythrtnoelalgia.  The  fol- 
lowing is  the  ditfen^ntial  fable  <d'  Weir  Miteht'll: 


KaYNAID^S    DlSKASK 

1*  Sex,  funr  fifths  females. 
2,  Begins  with  ischemia- 


tMn'THItOMriLAUlIA 

L  In   ^22  cases  2   were  women. 

2,  Little  or  tio  ditteremr  in  t*olor  is 
seen  mdi!  the  foot  hangs  down  in  Uf)- 
right  position,  when  It  becomes  rose-red. 

^^.  The  arteries  tin  oh  and  Die  eolor 
iKHonies  dusky  red  <tr  victhueoiis  in  tint. 


3.  Affected  part  becomes  idoodless 
and  white.  In  certain  cases  there  is  a 
deep,  dnsky  congestion  of  a  cy  a  nosed 
part  with  or  wit  boat  gangrene. 

4.  Pain  may  Ix:  absent  or  acule,  and 
comes  and  goes;  has  no  relation  to 
posture;  may   precede  local  asjdiy.tia. 

5.  UnatTected  Ijv  seasons.     In  many 
eases  all  tlie  symptoms  are  brought  on     worse  by  heat;  eased  by  cold 
l>y  cold. 

6.  Anesthesia  to  louch. 

7.  Analgesia, 

8.  Tt*infK'rrttnre  mnch  lowered  and 
unaltered  bv  pi>sition. 


4.  Pain  usually  present ;  worse  when 
the  part  hangs  down  or  is  pressed  upon. 
In  bad  cases  more  or  less  at  all  times, 

5.  Worse     in     summer,     and     made 


I>.  (Jangrene   bnal  and   limited,  and 
likely  to  be  syinnielrieal. 


6.  Sensations  of  all  kinds  jireservcd, 

7.  Ilyfjeralgesia, 

8.  Temperature  above  normal.  De- 
pendency rauses  in  stnne  instain-es  an 
increase,  in  others,  a  lowering  of  the 
temperature. 

I).  No  gangrene;  h'sion  a.synimet- 
rieah 


The  typical  cases  of  erythromelalgia,  although  they  do  not  eventuate  in 
gangrene,  are  stubbornly  resistant  to  all  forms  of  treatment.  Prolonged  rest 
in  bed,  hydrot!ieraf>y,  massage,  electricity,  and  other  njeanures  may  all  be  tried, 
but  of  them  all  the  rest  in  bed  is  ]irobal)ly  the  nnjst  important. 

Presenile  Gangrene 

(Locafited  Endarteritis  Obliterafuij  Fri€dlander*s  Dkease,  fniermiiteni  Claudieaiion) 

Presenile  gangrt^no  ui  one  or  both  exti-emities  as  seen  in  iht-  (/ity  uf  New 
York  is  not  a  very  rare  disease,     Witliin  t!ie  past  ftiur  years  si.x  cases  requiring 
41 
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amputation,  either  of  the  leg  or  thigh,  have  come  under  my  observation,  a-^^ 
in  three  of  them  the  disease  was  bilateral.  The  patients  have  all  been  m^ 
Hebrews.  The  average  age  of  these  individuals  has  been  about  thirty-Q^ 
years.  In  no  case  was  a  history  of  syphilis  obtainable,  and  in  no  case  w*^^ 
the  individuals  chronic  alcoholics,  nor  was  there  anything  in  their  modejs  gf 
life  or  in  their  histories  to  account  for  the  arterial  degeneration.  I  am  in- 
formed that. in  the  Mt.  Sinai  Hospital  a  very  considerable  number  of  these  ca.'^es 
are  treated  every  year. 

Signs  and  Symptoms. — ^The  signs  and  symptoms  in  the  cases  which  I  hare 
had  under  observation  have  been  quite  typical.  The  individuals  obsen-ed  that 
they  suffered  pain  in  the  calf  of  the  leg,  in  the  toes,  and  in  the  feet  while  walk- 
ing, and  in  the  course  of  months  or  years  the  pain  became  so  severe  that  they 
were  obliged  to  sit  down  and  rest  after  walking  only  a  block  or  two.  They  also 
noticed  that  one  or  several,  or  all  the  toes  of  one  foot  became  red  or  reddish- 
blue,  swollen  and  congested  when  using  the  limb.  In  some  cases  the  swelling 
and  redness  has  been  confined  to  the  toe  or  toes,  in  others  it  has  advanced 
upward  a  variable  distance  upon  the  dorsum  of  the  foot,  even  as  far  as  the 
ankle.  The  limit  of  the  redness  has  been  usually  sharply  marked  above. 
After  the  disease  had  existed  for  several  years,  there  was  formed  in  some 
cases  a  small  ulcer  upon  one  or  more  of  the  toes.  This  ulcer  became  covered 
with  a  black  scab,  was  excruciatingly  painful,  so  that  the  individuals  were 
more  or  less  constantly  confined  to  bed,  or  were  obliged  to  sit  with  the  foot 
elevated. 

The  most  typical  character  of  the  disease  is  that  the  symptoms  are  greatly 
increased  in  severity  when  the  patient  walks  upon  the  limb  or  permits  it  to 
hang  in  a  dependent  position,  and  almost  completely  subside  in  the  majority 
of  instances  after  rest  in  l>ed.  In  some  cases  the  pain  has  only  been  coniplaine<l 
of  when  the  patient  walked  or  used  the  limb ;  in  others  the  pain  has  lx*en  dimin- 
ished by  the  recumbent  posture,  but  has  not  disappeared.  In  two  of  the  ca.se> 
imder  my  observation  the  pain  was  rendered  worse  by  the  use  of  the  limb,  but 
did  not  disappear,  even  though  the  recumbent  jx>sture  was  maintained  for  days 
or  weeks.  In  these  cases  there  was  severe  neuralgic  pain  complained  of  at 
night  and  referred  to  the  distribution  of  the  nerve  trunks  supplying  the  f^>ot 
and  toes.  In  all  the  cases  observed,  there  has  been  absence  of  pulsation  in 
the  dorsalis  pedis  and  posterior  tibial  vessels.  In  several  the  pojJiteal  artery 
could  not  be  felt,  and  usually  the  pulsation  of  the  femoral  in  Scarpa's  triangle 
was  notably  less  marked  upon  the  affected  side. 

The  progress  of  the  disease  in  all  the  cases  has  been  extremely  slow,  and 
in  no  instance  coming  under  my  observation  had  the  symptoms  existed  for  H^ 
than  two  or  more  years.  In  one,  a  young  man  of  thirty-two  years  of  age,  all 
ten  toes  were  eitlier  gangrenous  or  had  upon  them  gangrenous  spots.  Thi? 
young  man  was  entirely  unable  to  use  his  limbs,  and  he  suffered  the  mo?t 
excruciating  pain  upon  making  the  attempt  to  walk.  He  had  had  everv  variety 
of  local  treatment  without  benefit.     It  was  very  hard  to  advise  him  to  have 
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an  amputation  of  both  feet,  aud  yet  the  exj)erieiice  of  all  observers  of  this 
disease  is  unanimous  that  in  these  cases  nothing  short  of  amputation  is  of 
benefit. 

Prolonged  rest  in  bed  and  careful  stimulating  treatment  of  the  ulcerated 
or  gangrenous  areas  upon  the  toes  and  foot  will  sometimes  result  in  healing 
of  the  lesions,  but  immediately  upon  the  resumption  of  the  erect  attitude  and 
the  use  of  tlie  limb  the  healed  ulcers  quickly  break  down  and  either  become 
gangrenous  or  persist  indefinitely  as  sluggish,  slowly  destructive  processes. 

In  all  six  of  these  cases  I  did  an  amputation ;  in  four  of  them  I  amputated 
through  the  middle  third  of  the  leg,  making  incisions  in  the  skin  and  muscles 
at  various  levels  from  below  upward,   until   I   found   a   level   at  which  the 
vessels  bled  more  or  less  freely.    In  one  case  I  was  obliged  to  amj)utate  through 
the  lower  third  of  the  thigh,  since  incisions  in  the  calf  were  followed  by  such 
trifling  bleeding  that  I  did  not  dare  to  amputate  below  the  knee-joint.     In  this 
case  primary  union  oc»curred  in  the  wound,  the  patient  was  relieved  from  his 
pain.    He  has  now,  however,  disappeared  from  observation,  aud  I  do  not  know 
vliat  was  his  subsequent  fate.     In  another  case  I  amputated  through  the  mid- 
dle of  the  leg.     Primary  union  occurred  in  the  wound.     Two  years  later  the 
patient  returned  with  a  superficial  ulcer  upon  the  stiuii]>.     In  the  meantime 
le  had  worn  an  artificial  limb  with  comparative  comfort.      He  returned   to 
lave  the  ulcer  treated.     It  was  excised,  apparently  with  a  good  result,  but  at 
the  present  time  the  disease  has  appeared  in  the  other  foot.     I  have  not  the 
heart  at  present  to  recommend  another  amputation.     In  still  another  case  the 
gangrenous  lesion  was  confined  to  the  great  toe.     The  patient  refused  ampu- 
tation of  the  leg  and  I  amputated  his  great  toe.     Primary  union  occurred  in 
the  wound  and  he  returned  to  his  home  in  Brooklyn,  having  promised  that  he 
"w^uld  keep  me  informed  as  to  his  subsequent  history.     This  happened  four 
years  ago  and  I  have  not  heard  from  him  since. 

In  the  experience  of  others  in  the  Xew  York  Hospital,  I  have  seen  a  num- 
her  of  these  cases  in  which  amputation  of  one  or  several  toes  was  made,  aud 
in  all  of  them  the.  patients  returned,  sooner  or  later,  with  gangrene  of  other 
toes.  These  were  amputated,  but  I  think  that  in  every  instance  am])utation 
of  the  leg  or  thigh  was  finally  resorted  to.  The  ])athological  examination  of 
the  amputated  limbs  showed  in  every  instance  obliterating  endarteritis  extend- 
ing upward  to  the  point  of  amputation.  The  lumena  of  the  dorsalis  ])edis  and 
posterior  tibial  arteries  were  in  every  instance  very  greatly  diminished. 

In  several  of  the  cases  the  changes  of  a  chronic  neuritis  were  observed  in 
the  nerve  trunks  of  the  amputated  part. 

Differential  Diagnosis. — The  differential  diagnosis  between  this  form  of  pre- 
^ile  gangrene,  RajTiaud's  disease,  and  erythromelalgia  must  be  made  from 
^  fact  that  ill  this  group  of  cases  the  symptoms  of  pain,  lieat,  redness,  and 
^^^^ngestion  of  the  toes  or  foot  are  accom])ani(Ml  l)y  very  evident  diminution  in 
^he  size  ol  the  arteries  of  the  extremity;  that  tlio  disease  is  essentially  very 
^iiie  and  slowly  progressive  though  it  is  not  necessarily  symmetrical ;  that 
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the  patients  are  almost  invariably  Hebrews,  and  that  the  characteristic  int( 
mittent  occurrence  of  the  symptoms  is  quite  different  in  the  typical  cases 
true  Raynaud's  disease. 

DISEASES  OF  THE  JOINTS  AND  OF  THE  BONES  OF  THE  FOOT 

• 

The  joints  of  the  foot  and  ankle  are  subject  to  the  same  acute  and  chro 
inflammatory  lesions  as  other  joints.  Such  may,  as  elsewhere  stated,  be  dii^ 
oj)en  wounds  or  to  infectious  processes  in  the  vicinity  which  invade  the  joiu, 
or  to  the  greatest  variety  of  constitutional  infectious  processes,  already  eh 
where  enumerated  many  times  in  this  book;  nor  do  inflammations  of  these 
joints  possess  any  very  marked  peculiarities  whicli  distinguish  them  from  siiui- 
lar  lesions  in  other  joints.  A  few  remarks,  however,  may  here  be  made  in 
regard  to  their  esj^ecial  characters. 

Acute  Inflammations 

Effusions  into  tlie  ankle-joint  present  superficially  over  those  portions  of 
the  eaj)sule  of  the  joint  which  are  covered  by  the  least  dense  surrounding  s«jft 
structures.  On  the  front  of  the  joint  to  either  side  of  tlie  bundle  of  extensor 
tendons,  sucli  exudates  usually  first  make  themselves  manifest  as  su}ierficial 
swellings.  Such  swelling,  however,  may  well  be  obscured  by  inflammatorr 
edema  or  infiltration  of  the  subcutaneous  tissues  and  the  skin.  If  the  effusion 
becomes  very  great  indeed,  the  bulging  joint  capsule  may  become  palpable 
behind  and  below  either  malleolus.  Here  again  the  commonly  associated 
swelling  and  edema  of  the  soft  parts  will  render  palpation  of  the  joint  cap- 
sule and  recognition  of  the  exudate  difficult  or  impossible.  There  is  no  very 
characteristic  position  which  the  ankle-joint  assumes  on  account  of  extreme 
intra-articular  tension,  but  the  weight  of  the  foot  usually  tends  to  bring  the 
ankle-joint,  as  the  patient  lies  recumbent,  into  a  position  of  moderate  plantar 
flexi(m.  The  j^resence  of  inflammation  of  the  ankle-joint  may,  however,  be 
recognized  by  spontaneous  pain,  loss  of  function,  and  pain  on  passive  motion. 
If  the  disease  has  existed  for  some  little  time  and  the  inflammatory  process  is 
severe,  the  joint  may  be  quite  immobile,  or  if  moved  the  motion  will  gi^'^ 
rise  to  intense  ])ain.  If  the  cartilages  are  eroded  or  destroyed,  there  niav  be 
felt  a  rough,  fibrous  sensation  of  friction  as  the  joint  surfaces  are  moved  one 
upon  the  other,  or  if  the  cartilages  are  gone  and  the  bone  is  exjx)sed  there 
may  be  even  bony  grating.  The  character  of  the  exudate  here  as  elsewhere 
may  be  inferred  from  the  origin  of  the  process  in  many  instances — namely. 
if  the  inflammation  is  due  to  a  subcutaneous  injury,  a  fracture,  a  dislocation, 
or  the  like,  it  may  be  assumed  that  the  exudate  is  serous  or  consists  of  serum 
mixed  with  blood.  If  due  to  an  infected  open  wound,  the  exudate  is  pr^b* 
ably  ])urulent.  If,  on  the  other  hand,  the  inflammation  is  the  result  of  a  p^' 
eralized  infectious  disease,  the  character  of  the  exudate  may  often  be  inferred 
from  the  fact  that,  as  the  result  of  experience,  the  different  infectious  or  sept^^ 
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processes  are  likely  to  be  attended  by  a  joint  exudate  of  a  serous,  sero-purulent, 
or  purulent  character,  respectively. 

The  use  of  the  aspirating  needle,  together  with  cultures  of  the  aspirated 
material,  will  often  afford  valuable  aid  in  the  diagnosis.  The  l(x*al  signs  of 
inriainmation,  pain,  heat,  redness,  and  swelling,  the  general  symptoms  of  sepsis, 
often  permit  a  probable  conclusion  as  to  the  nature  of  the  process  in  the  joint 
itaelf.  Of  all  the  joints  in  the  body  the  ankle-joint  is  one  of  the  most  difficult 
to  drain  successfully  when  it  becomes  the  seat  of  pyogenic  infection.  The 
contour  of  the  joint  surfaces  is  so  irregular  that  no  single  opening  into  the 
joint  will  suffice.  Posteriorly,  the  borders  of  the  malleoli  fit  so  closely  to  the 
astragalus  that  the  space  for  drainage  is  very  small.  On  the  front  of  the  joint 
.  the  conditions  are  but  little  more  favorable. 

An  imix)rtant  point  to  bear  in  mind  when  treating  any  inflammatory  lesion 
<»f  the  ankle-joint,  whether  incisiim  and  drainage  k^  necessary  or  not,  is  that 
we  can  never  Ik»  sure  that  the  process  will  not  l)e  followed  l)y  stiffness  of  the 
joint  or  couiplete  ankylosis,  and  therefore  we  should  maintain  a  posit icm  mid- 
way between  plantar  flexion  and  extension — namely,  the  foot  at  right  angles 
to  the  leg  and  neither  supinated  nor  ])ronate<l,  so  that,  if  aukylosis  does  (K»cur, 
the  patient  uuiy  still  Ik?  able  to  walk  with  couifort  upon  his  foot.  If  suppura- 
tion of  the  joint  is  due  to  osteomyelitis  of  the  os  calcis,  or  of  tlie  astragalus, 
or  of  the  tibia  or  fibula,  it  is  to  1k»  l)orne  in  mind  that  here  the  conditions  for 
drainage  may  be  somewhat  more  favorable  after  tlie  porti(m  of  infected  bone 
is  removed.  It  is  also  to  he  borne  in  mind  that  the  f  imctional  result  after  the 
removal  of  the  astragalus  is  often  extremely  good,  and  that  removal  of  the 
astragalus  affords  very  perfect  drainage  indeed  for  the  ankle.  Removal  of 
one  or  other  of  the  malleoli,  on  the  other  hand,  is  attended  by  profound  dis- 
turbance of  function  in  the  ankle-joint,  and  under  such  conditions  ankylosis 
is  probably  the  most  favorable  result  obtainable. 

In  regard  to  infectious  processes  of  tlie  snuiller  joints  of  the  tarsus,  it  is 
to  he  borne  in  mind  that  many  of  the  joints  connuunicate  freely  one  with  the 
other,  and  that  those  which  do  not  so  c(mnnunicate  lie  so  dose  together  and 
are  separated  by  such  feeble  barriers  that  suppurative  processes  readily  ad- 
vance from  one  joint  to  the  other  until  many  joints  are  invaded.  Such  infe(»- 
tioiis  processes  may,  however,  sometimes  be  successfully  combated  by  removal 
of  one  or  more  of  the  tarsal  bones.  In  the  operative  approach  to  the  joints 
of  the  tarsus  for  purposes  of  drainage,  it  is  to  be  borne  in  mind  that  the  dor- 
sum of  the  foot  or  to  the  one  or  other  side  thereof  affords  the  only  practicable 
avenue  of  approach.  The  tissues  of  the  sole  are  so  thick  and  so  dense  that  it 
is  useless  to  approach  these  joints  from  below.  It  is  to  be  reuKMnlx^red  in  the 
treatment  of  acufe  syppui^aflrr  inflammations  of  the  smaller  joints  of  the 
tarsus  that  simple  incision  and  drainage*  is  rarely  suffi<'ient  to  (»ffect  a  cure. 
Asa  general  rule,  to  which  there  will  be  but  few  exce])tions,  it  will  be  neces- 
^17  to  remove  one  or  more  of  the  smaller  bones  entering  into  the  joints  in 
order  to  secure  proper  drainage.     This  method  of  treatment  will  be  successful 
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ill  a  certain  proportion  of  cases.  In  others,  the  disease  will  advance  from  <iiie 
joint  to  another  and  from  one  bone  to  another,  necessitating  finally  an  exten- 
sive operation,  or  even  amputation. 

The  following  brief  histories  of  two  cases  of  infected  wounds  in  the  vicinity 
of  the  ankle  will  serve  to  illustrate  the  favorable  results  possible  in  infected 
wounds  of  the  smaller  joints  of  the  tarsus,  and,  on  the  other  hand,  the  jwssible 
disasters  as  the  result  of  improper  treatment. 

The  first  case  was  a  ]x)y  aged  about  twelve.^  While  climbing  al)out  a  manger 
in  a  stable  he  slipped  and  fell  against  a  protruding  wire  nail,  which  punctured 
his  right  ankle,  entering  the  joint  between  the  astragalus  and  scaphoid  bones. 
The  child  was  seen  by  a  doctor,  who  did  not  consider  the  injury  serious  and 
applied  some  simple  dressing  to  the  wound.  After  a  few  days,  however,  the 
foot  became  very  j^ainful  and  the  ankle  swollen ;  the  child  was  no  longer  able 
to  walk  on  the  limb.  He  developed  fever  and  felt  ill.  Five  or  six  days  after 
the  injury  he  was  brought  to  the  city  and  came  under  my  care.  At  this  time 
the  portion  of  the  ankle  and  foot  near  the  wound  was  swollen,  red,  and  very 
tender;  all  motions  of  the  foot  were  painful.  There  was  a  minute  punctured 
wound  uj)on  the  side  of  the  foot  over  the  astragalo-scaphoid  joint,  from  wliicli 
some  dro])s  of  pus  could  be  extruded  by  pressure.  The  boy  had  moderate  fever, 
prostration,  and  leucocytosis. 

Under  ether  anesthesia  I  exposed  the  joint  through  an  incision,  and  found 
that  the  nail  had  entered  it,  creating  a  small  puncture;  the  joint  contained  thin 
j>iis.  The  joint  cavity  was  washed  out  with  a  weak  solution  of  carbolic  acid 
and  drained  through  a  small  rubber  tube.  The  discharge  from  the  joint  con- 
tinued to  be  purulent,  and  the  character  of  the  pus  showed  evidences  of  an 
infec*ti(m  rather  increasing  than  diminishing  in  severity.  Cultures  made  from 
the  exudate  showed  the  presence  of  the  yellow  staphylococcus.  At  the  end  (»f 
about  a  week  the  local  condition  not  being  improved,  I  removed  the  scaplioiJ 
bone  and  dissected  out  the  synovial  membrane  of  the  joint.  Ra])id  improve- 
ment followed.     The  wound  healed  and  the  functional  result  was  g<x>d. 

A  second  case  now  under  my  care  in  the  New  York  Hospital  is  a  little  l)<>v, 
aged  seven,  who  ran  a  nail  into  the  inner  aspect  of  his  right  ankle  just  below 
and  a  little  in  front  of  the  internal  malleolus.  He  received  treatment  at  the 
hands  of  a  doctor,  wdio  applied  a  poultice  to  the  wound.  I  saw  the  child  j^<»nie 
ten  (lays  after  the  accident.  Tie  was  profoundly  septic,  his  mental  condition 
was  dull  and  apathetic,  he  could  scarcely  be  induced  to  swallow  liquid  food. 
The  inner  as])ect  of  the  ankle  was  occupied  by  a  sloughing  raw  surface  an 
inch  broad  and  an  inch  long.  From  this  surface  creamy  pus  exuded  when  tin* 
foot  or  the  lower  third  of  the  calf  of  the  leg  was  compressed.  Incisions  showed 
that  the  intermuscular  planes  of  the  lower  third  of  the  calf  were  filled  with  p""^- 
The  subcutaneous  tissues  of  the  sole  from  the  heel  to  the  middle  of  the  f<^'^ 
were  infiltrated  with  pus.  The  calcaneo-astragaloid  joints  were  disintefrate<l- 
As  the  result  of  fn^e  incisicms  and  energetic  disinfection  the  condition  of  tht" 

*  Case  mentioned  on  page  608. 


l)18EASEiS  OF  THE  JOINTS  AND  OF  THE  BONES  OF  THE  FOOT      631 

C'liiKl  \uu]  irnproveil  iiolnlily  i\i  thv  end  of  furlj-ei^ht  hours,  and  it  is  now  hoped 
that  liiii  life,  and  perhaps  even  hits  leg,  may  he  saved.' 

The  bones  of  the  tarsns  and  metatarsns  oocasionallj  become  the  seat  of  an 
acute  .sttppurative  osteomi/vlilis.  The  infection  may  take  jilaee  throngh  a  wonnd 
or  thnmgli  the  blood.  Tlie  lesions  nuiy  liave  multiple  Icjealizatifais  or  be  eon- 
fined  to  the  fiuit.  No  six'eial  rulet^  for  diuf^osis  as  to  the  nature  of  the 
eonditiiin  or  as  to  its  anatoniieal  site  ean  l>e  ji^iven.  The  sigiis^  and  symptonis 
are  here  as  elsi* where  those  of  uion*  or  less  nuirked  se])sis,  togeth(*r  witli  the 
lineal  si^iis  fif  a  severe  snpjnirativi*  (jroeess.  {See  Osteomyelitis.)  Of  the 
hones  of  the  tarsus,  the  os  ealeis  is  most  fre<piently  the  seat  of  osteomyelitis. 
Here  as  elsewhere,  the  pnx'ess  njay  k^  part  of  a  general  septieemia,  or  may 
follow  open  wounds  or  iufeetious  processes  of  the  soft  ]iurts  of  the  foot  ht  joints. 

The  conditions  in  the  os  calcis  for  evacuation  of  the  pyogenic  foeuft  and 
removal  of  the  infected  bone,  without  involvement  of  the  ueighboriufx  joints 
and  wit  bout  serious  loss  of  fuurtiou,  are  better  than  in  the  other  tarsal  bi>nes. 
The  diagnosis  is  to  Ix*  made  from  the  h»ea5  signs  and  symptoms  of  an  acute 
pyogt*uie  infeelinn.  The  region  o{  the  lieel  becomes  swollen,  there  is  tender- 
ness behnv  the  malleoli  over  tlie  os  ealeis  nn<l  th*^  other  Im-al  signs  of  an  acute 
pvfigenic  in  feet  if  tn.  If  seen  first  after  sfxmtatu'ovis  rupture  «d*  the  abseess  has 
occurred  externally,  there  will  be  tlie  htslnry  of  a  former  aeute  illness  ami  the 
preseuee  of  a  sintis  leading  to  dead  !>oue.  In  t!iese  <nises  the  extent  of  the 
intbimmatory  jiroeess  and  the  size  of  the  sequestra  may  sometimes  be  deter- 
mined by  means  of  an  X-ray  pietnrc. 

The  other  tarsal  Ixmes  are  less  frequently  tlie  seal  of  aente  osteomyelitis 
due  to  general  causes  than  is  the  o8  calcis.  When  they  l>eeonK'  the  seat  of 
aente  pyogenie  infet'ticm,  it  is  m(*re  often  due  to  infected  wounds  or  to  localized 
inflanmiatory  processes  r»f  Ibe  surrounding  soft  parts  and  joints. 

TriK  MKTATAiiSAi.  iH^NKs  are  rather  more  frtH[iiently  the  seat  of  acul*^  osteo- 
myelilis  wliethf*r  due  to  traumatisms  or  aente  hwal  infe<'tions.  The  signs  aufl 
symptoms  resendde  those  of  osteomyelitis  elsewhere.  \Vh(*u  Aiw  tn  general 
septic  infeetinii  the  disease  of  the  metatarsal  btJiu^s  is  usually  assoriiUed  with 
ostfvtmyelitis  in  other  long  bones— tibia,  feirmr,  tinmerus,  etc.  When,  as  rarely 
hapi>ens,  the  metatarsal  1k*ik*s  are  alone  the  seal  uf  the  infectious  process,  the 
disease  will  l>e  quite  often  mistaken  in  its  early  stages  for  a  su^jpurattve  lesion 
of  the  soft  jiarts,  or  in  the  absence  of  a  earefnlly  conducted  examination  of  the 
bltKHj,  etc.,  such  infections  may  l>e  confounded  with  acute  rheumatic  fever  with 
soealled  gonorrheal  rheunmtism,  or  even  with  gout.  The  exact  diagnosis  is 
best  niade  by  direct  inspection  of  the  parts  through  an  incision. 

(*UIiONT('    Txir.AMMATIONS 

A  great  variety  of  chronic  inflaunnations  may  occur  in  the  bones  and  joints 
of  the  foot.     Many  of  tbem  do  not  require  a  separate  description,  since  tlieir 
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signs  and  syniptoiiis  do  not  niaterially  differ  from  similar  lesions  in  other  parts 
elsewhere  fully  dwelt  uixm.  There  may  he  mentioned  acute  articular  rheu- 
matism of  the  joints  of  the  foot  and  ankle,  and  here  the  diagnosis  will  de- 
pend upon  the  data  given  elsewhere.  The  ankle-joint  and  the  joints  of  the 
tarsus  and  metatarsus  are  one  of  the  favorite  localizations  for  gonorrheal 
arthritis,  and  here  as  elsewhere  these  inflammations  show  a  strong  tendency 
toward  relapses  and  toward  the  production  of  fibrous  ankylosis.  Great  at- 
tention should,  therefore,  be  paid  to  the  position  of  the  foot  during  the  treat- 
ment. 

Arthritis  Deformans. — The  ankle-joint  and  the  joints  of  the  tarsus  are  one 
of  the  rarer  localizations  of  arthritis  deformans,  and  the  disease  scarcely  ever 
occurs  in  these  situations  without  associated  lesions  in  one  or  other  of  the 
larger  joints — the  hip,  the  knee,  etc.  Arthritis  deformans  as  the  result  of 
trauma,  however,  is  by  no  means  rare  in  the  ankle-joint.  It  may  follow  one 
or  other  of  the  fractures  of  the  Indues  of  the  leg  close  to  or  involving  the  ankle- 
joint,  and  perhaps  more  fre(pu»ntly  than  any  other  fracture  the  condition  fol- 
lows Impcrfrcfh/  reduced  fractures  of  the  malleoli  with  abduction  of  the  foot 
I  have  seen  a  numlK^r  of  cases  of  this  kind  in  which  the  resulting  disability 
and  pain,  together  with  the  production  of  a  synovial  pannus,  the  formation  of 
osteophytes,  and  destruction  of  the  articular  cartilages,  constituted  a  lesion 
so  severe  that  from  pain  and  deformity  the  individuals  were  almost  completely 
incapacitated.  Some  of  these  cases  can  be  relieved  by  an  osteotomy  of  the  bones 
of  the  leg,  such  that  the  line  of  support  is  brought  more  nearly  into  a  normal 
relation  with  the  articular  surface.  In  some  cases,  osteotomies  at  the  scats  of 
fracture  and  forcible  overcorrection  of  the  deformity  is  followed  by  go<xl  func- 
tional results.  In  other  cases  fairly  good  results  may  follow  erasion  of  the  ankle- 
joint  with  the  production  of  ankylosis.  In  still  others  removal  of  the  astrag- 
alus may  1k^  indicated,  and  in  some  the  lesion  is  so  extensive  and  the  de- 
formity so  great  that  nothing  short  of  amputation  promises  a  favorable  result. 
The  progress  of  arthritis  deformans  of  the  ankle-joint  resennbles  that  of  similar 
lesions  in  other  joints.  See  section  on  (Chronic  Disturbances  of  Joints  in  this 
volume. 

The  dlar/nosi.s  is  to  be  made  from  the  history  of  an  injury  or  of  a  very 
chronic  joint  disturbances  with  peri-articular  thickening,  diminution  of  motion, 
intra-articular  grating,  the  ])resence  of  osteophytes,  etc.  The  changes  in  the 
sha]K»  of  the  bone,  sometimes  the  destruction  of  the  cartilages,  may  be  well 
shown  by  means  of  X-ray  pictures.  Arthritis  defonnans  affecting  the  meta- 
tarso-phalangeal  joints  and  the  interphalangeal  joints  of  the  toes  is  not  very 
rare  in  elderly  persons,  the  subjects  of  arthritis  (h'formans  in  other  joints,  and 
usually  the  condition  presents  no  difficulties  in  diagnosis.  The  deformities 
produccnl  in  the  toes  an*  not  unlike  those  produced  in  the  hand.  (See  Fig.  t\\K 
page  171,  Vol.  I  ;  also  Fig.  88,  page  170,  Vol.  T.) 

Arthritis  deformans  of  traumatic  origin  is  one  of  th6  lesions  of  halhix 
valgus^  to  be  described  in  another  section. 
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Gout. — The  metatarsophalangeal  joint  of  the  great  toe  is  one  of  the  favorite 
localizations  of  gout.  The  disease  is  hardly  to  be  regarded  as  surgical,  and  a 
ver)'  brief  description  of  it  alone  will  be  necessary  here.  An  attack  of  gout  is 
characterized  by  a  sudden,  violent  inflammation  involving  the  metatarso-pha- 
langeal  joint,  with  acute  inflammatory  infiltration,  swelling  and  edema  of  the 
surrounding  structures  and  excruciating  pain. 

In  gout,  during  acute  attacks,  there  is  a  marked  increase  of  uric  acid  in 
the  blood.  The  changes  in  the  excretion  of  uric  acid  in  the  urine  are  thus 
formulated  by  Minkowski : 

(1)  The  daily  excretion  of  uric  acid,  in  the  intervals  between  acute  attacks, 
ranges  within  the  same  limits  as  does  the  excretion  in  healtiiy  individuals.  (2)  In 
chronic  gout,  even  in  those  cases  in  which  there  is  marked  deposition  of  biurates 
in  the  tissues,  a  constant  diminution  in  excretion  of  the  uric  acid  has  not  been 
definitely  proved.  (3)  Immediately  preceding  an  attack  there  is  regularly  a 
diminution  in  the  amount  of  uric  acid  eliminated  in  the  urine,  whereas,  during  and 
after  the  attack,  the  uric  acid  output  is  increased. 

The  amount  of  uric  acid  eliminated  in  twenty-four  hours  in  the  urine  of  a 

heahhy  adult  individual   upon  ordinary  diet  varies  between   0.4   and    1   gm. 

According  to  Minkowski  the  ratio  of  uric  acid  to  urea  ranges  in  health  from 

between  1  to  50  to  1  to  70,  and,  according  to  the  same  author,  the  ratio  of 

Uric-acid  nitrogen  to  total  nitrogen  varies  between  1  to  20  and  1  to  120.     The 

form  in  which  uric  acid  is  eliminated  in  the  urine  is  not  exactly  knowTi,  but 

it  is  evidently  in  loose  combination  with  some  other  organic  substance,  so  that 

the  uric  acid  is  readily  set  free.     There  is  in  gout  a  very  marked  disturbance 

of  nitrogen  metabolism. 

One  of  the  tests  for  the  presence  of  an  excess  of  uric  acid  in  the  blood  is 
that  of  Garrod.  It  may  thus  be  carried  out.  Blood  serum  is  obtainenl  either 
by  pro<lucing  one  of  the  artificial  forms  of  a  blister  and  aspiration  of  its  con- 
tained fluid,  or  by  separating  the  corpuscles  from  the  serum  after  it  has  been 
vrithdra^Ti  from  the  body. 

To  two  drams  of  the  serum,  in  a  rather  flat  watch  crystal,  add  six  minims  of 
moderately  strong  acetic  acid  for  each  fluid  dram  used.     Mix  well,  and  introduce 
one  or  two  ultimate  fil)ers  from  a  linen  thread  or  from  a  j)iece  of  unwashed  linen 
fabric.    Set  aside  in  a  cool  place  for  from  thirty-six  to  sixty  hours  until  the  senun 
w  quite  set  and  almost  dry.     If  uric  acid  be  present  in  excess  (equal  to  at  least 
0.025  grains  of  uric  acid  in  1,000  grains  of  serum  in  addition  to  the  trace  existing 
in  health)  it  will  crystallize  out  on  the  fibers,  and,  under  the  microscope,  will  resem- 
ble the  appearance  of  sugar  candy  on  a  string.* 

An  attack  of  gout  localized  in  the  metatarso-])halangeal  joint  may  be  de- 
•*^ribed  as  follows:  An  individual,  usually  an  otherwise  healthy  man  of  middle 
*ge,  is  awakened  in  the  night  by  an  intense  pain  in  one  or  other  of  the  metatarso- 

*T.  B.  Futcher,  Osier's  "Modem  Medicine,"  vol.  i,  p.  825. 
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phalangeal  joints.  After  some  hours  there  is  a  moderate  elevation  of  tem- 
perature, 100°  to  103°  F.,  and  the  joint  is  found  to  be  swollen,  red,  tender, 
and  exquisitely  painful  upon  passive  motion  or  palpation.  The  spontaneous 
pain  is  often  very  severe.  The  symptoms  are  apt  to  diminish  in  intensity 
during  the  day,  to  be  renewed  the  following  night  with  violent  pain,  which  is 
referred  to  the  entire  foot,  but  is  most  marked  in  the  affected  joint.  The  con- 
stitutional symptoms  usually  begin  to  subside  in  the  course  of  from  forty- 
eight  to  seventy-two  hours,  although  the  local  lesion  is  apt  to  increase  in  severity 
for  a  number  of  days.  The  affected  joint  is  greatly  swollen,  the  overlying  skin 
is  red,  tense,  and  shiny.  Suppuration  does  not  occur.  There  is  often  a  mo<I- 
erate  leucocytosis.  Such  attacks  may  be  renewed  at  intervals,  either  sjKjn- 
taneously  or  as  the  result  of  excess  in  eating  or  drinking.  It  is  generally 
asserted  that  sweet  and  rich  wines,  notably  champagnes  and  burgundies,  pre- 
dispose to  or  excite  attacks.  The  intervals  at  which  the  attacks  occur  are 
entirely  irregular.  Subsequent  attacks  may  follow  in  a  month,  in  a  few  months, 
or  not  for  many  years.  In  some  cases  tlie  acute  joint  inflammation  is  preceded 
by  some  disturbance  of  the  general  health,  loss  of  appetite,  irritability,  in- 
somnia, and  dejiression  of  spirits.  When  a  number  of  attacks  occur,  there 
is  usually  dej)osited  in  the  peri-articular  structures  a  greater  or  less  quantity 
of  urates,  constituting  the  so-called  gouty  tophi.  These  gouty  deposits  may 
be  found  not  only  in  the  vicinity  of  the  affected  toe-joints,  but  in  other  situ- 
ations— in  the  ears,  in  the  fingers,  upon  the  elbows,  in  the  cartilages  of  the 
nose,  in  the  sclerotic  of  the  eye,  and  in  the  eyelids. 

In  chronic  cases  there  may  be  roughening  of  the  cartilages  and  creaking 
on  motion.  The  duration  of  an  acute  attack  of  gout  varies  from  four  or  five 
days  to  a  week  or  more.  As  a  rule,  the  diagnosis  of  an  acute  attack  offers  no 
difficulties.  In  the  chronic  cases,  however,  notably  in  those  cases  in  which 
gouty  tophi  are  not  evident,  the  disease  may  be  confounded  with  arthritis 
deforinans.  In  cas(»s  of  doubt,  careful  inspection  of  the  cartilages  of  the 
external  ear  should  be  made,  since  here  gouty  de]>osits  are  more  often  found 
than  elsewliero,  and  if  such  a  gouty  tophus  be  removed,  the  microscopic  con- 
tents of  the  little  sac  will  show  characteristic  needle-shaped  crystals  of  sodium 
biurate.  It  is  to  be  borne  in  mind  that  unlike  acute  articular  rheumatism, 
an  acute  attack  of  gout  may  occur  without  fever,  and  in  the  absence  of  any 
other  probable  cause  the  occurrence  of  an  acute  attack  of  inflammation,  notably 
in  the  metatarso-phalangeal  joints,  renders  the  diagnosis  of  gout  almost  certain. 

Syphilitic  Inflammation 

Tlio  several  forms  of  syphilitic  inflammation  of  joints  occur  in  the  ankle 
and  in  the  joints  of  the  foot,  but  are  rather  unusual  localizations  of  the  disease. 
The  late  lesions  of  the  joints  present  the  same  characters  here  as  elsewhere — 
namely,  a  partly  destructive  and  partly  productive  inflammation  of  the  bones 
and  of  the  soft  parts  surrounding  the  joint. 
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The  lower  epiphysis  of  die  tibia  may  be  involved  in  the  pseudoparalysis 
of  Parrot     (See  Vol.  I,  Syphilis.) 

Syphilis  of  joints  has  been  sufficiently  described  in  other  sections  of  this 
book,  to  which  the  reader  is  referred. 

In  the  metatarsal  bones  a  syphilitic  osteoperiosteitis  occurs,  as  in  the  fingers 
and  hand.     These  lesions  are  more  common  in  hereditary  than  in  acquired 
syphilis,  and  produce  a  fusiform  enlargement  of  the  bone,  a  typical  syphilitic 
ftpina  veniosa.     The  end  result  in  these  cases  may  be  that,  imder  treatment, 
the  products  of  the  syphilitic  inflammation  are  reabsorbed  with  restitutio  ad 
integrum,  or  in  other  cases  the  bone  infiltrated  with  gummatous  material  breaks 
down  and  undergoes  a  more  or  less  extensive  syphilitic  necrosis,  with  the  for- 
mation of  sinuses.     In  children  the  differential  diagnosis  between  syphilitic 
and  tuberculous  inflammations  of  the  metatarsal  bones  may  be  quite  difficult, 
and  in  these  cases  resort  must  often  be  had  in  the  absence  of  a  definite  syphilitic 
history,  or  of  other  characteristic  syphilitic  manifestations,   to  one  or  other 
of  the  tests,  the  Wassermann  reaction,  search  for  the  spirocheta  pallida  in  the 
exudate  or  in  the  tissues,  and  the  use  of  one  or  other  of  the  tuberculin  tests. 
It  is  to  be  borne  in  mind  that  syphilis  and  tuberculosis  may  coexist  in  the  same 
mdividual. 

Usually  a  syphilitic  dactylitis  originates  in  the  lx)ne  or  jx^riostcum.     In 
rarer  instances  the  syphilitic  process  may  begin  in  the  soft  parts  and  sub- 
sequently involve  the  bone.     The  syphilitic  inflammations  of  these  small  bones 
are  usually  not  particularly  painful,  and  in  this  they  again  closely  resemble  tu- 
berculosis.    In  adults,  syphilitic  inflammations  of  the  bones  of  the  foot  are  usu- 
ally more  readily  recognized  as  such  than  is  the  case  with  infanta.     In  adults 
there  will  usually  be  a  history  of  syphilitic  infection  and  of  antecedent  manifes- 
^tions,  together  with  the  presence  of  syphilitic  scars,  etc.    In  the  cases  where  the 
^TUmmatons  material  undergoes  softening  and  the  bone  becomes  necrotic,  con- 
siderable sequestra  may  be  formed  and  their  spintnneous  or  oj)erative  removal 
'^vill  be  followed  by  a  greater  or  less  loss  of  substance  in  the  bone,  and  if  the 
Continuity  of  the  first  metatarsal  bone  be  destroyed  fairly  marked  deformity 
*iid  disability  may  follow. 

In  cases  of  late  congenital  syphilis,  the  bones  of  the  foot  may  occasionally 
V>e  affected.     The  differential  diagnosis  must  be  made  from  tul)erculosis.     These 
cases  of  late  hereditary  syphilis,  however,  present  a  fairly  characteristic  gen- 
eral picture  of  a  constitutional  dyscrasia.    The  patients  are  undersized,  delicately 
built,  and  poorly  developed.     They  are  usually  pale  and  ancMuic.     There  may 
^  present  the  typical  leveled  notches  upon  the  cutting  edges  of  the  incisor 
teeth,  the  so-called  Ilutchinmns  Icrfh,  infcrsflfial  krraflfis,  or  the  evi<leuces 
^f  its  former  presence  upon  the  cornea  are  often  observed.     DcnfnvHs  from 
successive  attacks  of  inflanmiation  of  the  middle  ear  is  a  very  common  lesion 
'^  late  hereditary  syphilis.     The  bones  of  the  skull  are  often  irregularly  devel- 
oped.    The  root  of  the  nose  is  sunken,  the  tip  of  the  nose  turns  up  and  is 
Prominent     The  skull  is  often  of  irregular  shape  and  there  is  frequently  an 
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abnormal  prominence  of  the  bones  in  the  frontal  region.  Syphilitic  thicken- 
ings of  the  skull,  in  the  form  of  small  elevated  bosses,  are  sometimes  observed ; 
and  scars  upon  the  skin  and  at  the  corners  of  the  mouth,  the  results  of  former 
syphilitic  eruptions,  are  common.  These  patients  usually  exhibit  an  imperfect 
cerebral  development.  The  genital  organs  often  remain  imperfectly  develojied 
and  the  hair  and  the  beard,  if  the  patient  be  a  male,  are  scanty.  The  bodies 
of  such  young  persons  are  often  nearly  hairless. 

Tuberculous  Inflammations 

Tuberculosis  of  the  joints  of  the  foot  is  usually  primary  in  the  bone*?,  more 
rarely  in  the  synovial  membranes.  The  astragalus,  the  os  calcis,  the  tibia,  the 
cimeiform  bones,  the  metatarsal  bones,  the  cuboid  bone,  the  scaphoid,  and  the 
fibula  are  affected  in  the  above  order  of  frequency,  or  nearly  so.  In  a  fairly 
large  proportion  of  casc»s  several  bones  are  involved.  Tuberculosis  of  the 
ankle-joint  its(»lf  more  often  arises  froui  a  focus  of  tuberculosis  in  the  astrag- 
alus, which  subsequently  invades  the  ankle-joint,  than  from  any  other  situation. 
Next  in  frequency,  or  perhai)s  of  nearly  equal  frequency,  the  primary  lesion 
exists  in  the  os  calcis.  The  following  statistics  in  71  cases  in  the  clinic  of  Oilier 
indicates  that  the  astragalus  is  the  most  frequent  seat  of  the  tuberculous  f(K*ns. 
Thus,  he  found  the  primary  focus  in  the  astragalus  22  times,  in  the  os  calcis  1*J 
times,  in  the  scaphoid  bone  3  times,  in  the  cuboid  bone  once,  in  the  lower  en<l 
of  the  tibia  J)  times.  In  28  cases  the  disease  appeared  to  be  primary  in  the 
synovial  membrane.  The  statistics  of  Riedel  would  seem  to  indicate  that  the 
disease  was  primary  in  the  synovial  membrane  in  about  one  third  of  his 
cases. 

The  early  symi)toms  of  tul^erculosis  of  the  ankle-joint  consist  of  pain  in  the 
joint  on  motion,  with  limitation  of  passive  and  active  movement,  the  pr<xhn*- 
ti(m  of  a  limp,  and  the  gradual  formation  of  a  swelling  including  the  ankle 
and  upper  ])art  of  the  f(M>t.  Upon  inspection,  the  joint  is  swollen  more  or  lr<s 
symmetrically,  although  the  most  prominent  part  of  the  swelling  is  usually 
in  front  of  the  joint.  When  the  disease  is  further  advanwd  the  swelling  on 
the  posterior  as])ect  of  the  joint  produces  a  considerable  broadening  of  the 
h(H?l.  The  bony  ])rominences  of  the  malleoli  are  lost  in  the  swelling  and  a 
more  or  less  spindle-shaped  or  ovoid  enlargement  of  the  entire  ankle  occurs. 
In  the  very  early  stages  the  swelling  is  first  noticeable  upon  the  front  of  the 
ankle,  on  either  side  of  the  bundle  of  extensor  tendons.  Upon  palpation  the 
more  or  loss  characteristic  doughy  infiltration  of  the  synovial  membrane  and 
surrounding  structures  is  observed  on  palpation.  Fluctuation  can  scarcely 
W)  detected  in  the  joint.  Indeed,  a  tul)erculous  hydrops  of  the  ankle  is  a  gn^it 
rarity.  Perforation  of  the  joint  capsule  occurs  most  often  ujK)n  the  anteri«>r 
or  outer  as])ect  of  the  ankle,  and  is  followed  by  the  production  of  character- 
istic tuberculous  sinuses.  I  Fere,  as  in  other  joints,  atrophy  of  the  musclra  of 
the  calf  is  gradually  develoi)ed,  and  such  atrophy  may  from  disuse  involve  also 
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the  muscles  of  the  tbit^lL     As  in  otiier  joiiiti?,  reflex  spa^m  causes  marked  liiiii* 

tation  of  motion  in  tLe  imkle,  and  any  iitlenjj)t  to  move  the  foot  prodnces  a 

sudden  contraction  of  tlie  muscles,  causing  iixation  of  the  juiiit.     There  is  pain, 

n&usMj  of  moderate  severity,  Imt  rendered  much  worse  by  attempts  to  use  the 

linih.     Tendernt'ss  is  usually  present  t>vcr  tlie  fnmt  nf  the  ankle,  and  is  n^ost 

marked  toward  its  outer  as[>eL*t.    The  position  assumed  hy  the  fo<tt  is  one  of  plan- 

kr  Hexion^  yet,  in  rare  cases,  moderate  supination  or  pronation  are  added-    The 

p^ition  of  pes  caieant'iis  is  rarely  ohserved.     Hy  uieaus  of  the  X-i'ays,  owing  to 

ihi^  superlicial  ixjsitiou  of  the  Ik^ucs;  the  situation  and  extent  of  the  hony  lesion, 

whctlier  situated  in  the  astragidus,  os  caleis,  tihia,  or  culKud,  can  usually  be 

delecteil  wltli  considerable  accuracy,  as  well  as  the  extent  of  b(>ny  destruction. 


FiQ,238u — TrHKHciiLup^iH  or  the  ScArnoiii  J*t>Nt:  of  thk  Kuot.     X-ray  j^liowiiig  tliL-  \nmy  tlt^truclion. 
8ciil>h*>iri  rLniioved  by  the  »uthur.     fiouii  fuuL-tiunul  rt-suU. 

rig,  2r>8,  in  the  text,  is  au  X-ray  picture  of  tuberculosis  i»f  the  scaphoid  lume^ 
upon  wliich  I  operated  sonie  months  ago.  The  loss  of  bony  structure  is  quite 
pkitjly  sluAvn.  In  this  case,  fortunately  for  the  patient,  the  scai>hoid  was 
wie  involved,  and  its  removal,  witli  careful  dissection  of  the  tulterculous 
^vnovial  ujembrane,  \vas  followed  by  a  cure  and  a  grwid  funetional  result. 
Tile  diagnosis  of  tidicrculosis  of  the  ankle-joint  is  usually  not  difficult  from 
^Iie  data  already  given. 

In  children  the  conservative  treatment  of  trih<Tc*n]osis  of  the  ankle  by  fixa- 
tKJH,  or  by  fixation  preceded  hy  couservative  operations^  erasions,  etc.j  is  souie- 
^luies  followed  hy  favorable  resnlts.  If  the  ankle- ioint  becomes  ankvlosed, 
^^  siualler  brjues  of  the  tarsus  acquire  an  unusual  degree  of  uu>bility  ami  the 
tuterferenee  with  the  gait  may  be  trilling.     In  athdiSj,  in  my  own  experience, 
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the  prognosis  of  tuberculosis  of  the  ankle  is  quite  unfavorable.  Many  of  the 
cases  have  as  an  associated  lesion^  tuberculosis  of  the  lungs.  The  results  of 
treatment,  either  conservative  or  following  resection  of  the  ankle,  have  not  in 
my  own  cases  been  particularly  good.  In  a  few  a  cure  of  the  disease  has  fol- 
lowed removal  of  the  astragalus  or  resection  of  the  ankle-joint;  in  others  the 
disease  has  recurred  and  has  necessitated  amputation. 

In  a  few  cases  tuberculous  foci  either  in  the  astragalus  or  in  the  os  caleis 
are  followed  by  invasion  of  the  calcaneo-astragaloid  joints.  In  these  the  swell- 
ing will  be  noted  at  a  lower  point  than  is  observed  in  tuberculosis  of  the  ankle- 
joint  itself.  The  movements  of  the  ankle-joint  are  less  restricted  than  in  those 
cases  where  this  joint  itself  is  involved.  In  many  instances,  however,  the 
exact  diagnosis  of  the  seat  of  the  process  will  only  be  made  at  the  time  of 
operation.  The  X-rays  sometimes  aid  in  differentiating  the  position  of  the 
joint  affected. 

Tnberonlosis  of  the  Os  Calois. — The  os  caleis  is  very  frequently  the  site  of  a 
primary  tuberculous  focus.     The  disease  often  occurs  in  the  depths  of  the  bodv 
of  the  bone  and  may  produce  a  considerable  tuberculous  sequestrum.     The  (h's- 
ease  remains  confined  to  the  os  caleis  and  perforates  outwardly  \vith  the  forma- 
tion of  a  tuberculous  abscess  of  the  soft  parts  without  invading  the  ankle-joint     -' 
in  nearly  half  the  cases.     In  the  cases  in  which  the  joints  are  secondarily  in- 
volved, the  ankle-joint  or  the  joints  between  the  os  caleis  and  astragalus  are 
those  invaded.     When  the  tuberculous  focus  perforates  outwardly,  an  abscess, 
and  later  a  sinus,  will  be 'formed  upon  the  inner  aspect  of  the  same,  or  smuses     ; 
may  be  formed  on  either  side  of  the  tendo  Achillis.     Secondary  involvement 
of  the  tendon  sheaths,  notably  of  the  peronei,  is  quite  common. 

The  signs  and  symptoms  are,  swelling  of  the  posterior  part  of  the  foot  with 
quite  palpable  thickening  as  the  body  of  the  os  caleis  is  grasped  between  the 
fingers  and  thumb.  There  is  pain  on  walking,  and  localized  tenderness  up^'n 
jiressure  over  the  affected  bone. 

The  differential  diagnosis  between  isolated  tuberculosis  of  the  os  caleis  and 
tulx^rcnlosis  of  the  ankle-joint  may  usually  be  made  from  the  fact  that,  in  the 
former  group  of  cases,  the  motions  of  the  ankle-joint  remain  free,  while  in 
tlie  latter  they  are  restricted.  Moreover,  the  swelling  in  tuberculosis  of  the 
os  caleis  does  not  involve  the  region  in  front  of  the  malleoli.  The  varion? 
motions  of  the  ankle  and  the  lower  tarsal  joints,  flexion  and  extension,  pr^^ 
nation  and  supination,  are  not  notably  interfered  with,  w^hereas  when  the 
joints  l)etvveen  the  os  caleis  and  astragalus  are  invaded,  pronation  and  snpi- 
nation  of  the  foot  are  restricted  and  painful.  The  location  of  the  disease  in 
the  OS  caleis  is,  as  a  rule,  readily  demonstrable  by  means  of  the  X-rays.  The 
prognosis  as  to  operative  cure  in  tuberculosis  confined  to  the  os  caleis  is  qnit^ 
good.  Tf,  however,  the  disease  is  neglected,  involvement  of  one  or  otlier  oi 
the  neighboring  joints  is  almost  certain  to  follow. 

Tuberculosis  of  the  Smaller  Bones  of  the  Tarsus. — Tuberculosis  of  the  smaller 
bones  of  the  tarsus,  the  cuboid,  the  scaphoid,  are  attended  by  the  signs  of  lo<*»'* 
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ized  pain,  tenderness,  and  swelling  over  the  aflFected  bones.     There  is  in  these 
cases  a  strong  tendency  for  the  disease  to  advance  and  to  involve  numerous 
joints  in  the  vicinity.     The  cuneiform  bones  and  the  joints  between  the  cunei- 
forms and  the  metatarsals  are  often  secondarily  invaded.     When  seen  at  an 
early  period  it  is  often  possible  by  physical  examination  and  by  means  of  the 
X-rays,  to  determine  the  origin  and  extent  of  tlie  disease  and  the  probable 
character  of  the  operation  necessary  for  its  removal.     After  the  tuberculous 
process  has  existed  for  some  time,  however,  the  extensive  involvement  of  the 
soft  parts  and  of  other  joints  will  render  a  diagnosis  as  to  the  actual  limits 
of  the  lesion  rather  difficult  without  operative  exposure.     The  movements  of 
the  ankle-joint  itself  are  more  or  less  completely  preserved. 

TnbercnloBis  of  the  Metatarsal  Bones  and  Phalanges. — In  the  metatarsal  bones 

and  the  phalanges  of  the  toes,  tuberculous  inflanimatious  resemble  in  their 

clinical  characters  those  seen  in  the  corresponding  bones  of  the  hand — namely, 

tie  production  of  a  fusiform  swelling  of  the  Ixuie,  sometimes  followed  by 

abscess  formation  and  sinuses.    A  typical  spina  ventosa  is  quite  common.     The 

spindle-shaped  enlargements  are  more  commonly   observed   in  children  than 

in  adults.     The  first  and  fifth  metatarsal  bones  are  most  commonly  involved, 

and  the  joints  at  their  bases  frequently  become  the  seat  of  tuberculous  inva- 

I    sion.     The  diagnosis  of  these  tuberculous  lesions  is  usually  not  difficult,  from 

Ae  signs  and  symptoms  characteristic  of  tuberculosis  of  bones  and  joints,  as 

elsewhere  described.     The  operative  removal  of  all  the  diseased  tissues  gives 

these  patients  the  best  hope  of  cure. 

TUMORS  OF  THE  FOOT 

Benign  Tumors. — A  great  variety  of  tumors,  both  benign  and  malignant, 
^*Ccur  in  the  foot.  Among  the  benign  forms  may  be  mentiimed  the  several  forms 
^»f  angioma,  including  nevus,  together  with  cavernous  angioma,  and,  as  a  great 
Parity,  cirsoid  aneurism.  They  possess  the  same  characters  here  as  elsewhere 
^nd  need  no  special  description. 

Fibroma  of  the  soft  variety  is  occasionally  observed  in  the  sole  of  the  foot. 
I  removed  some  years  ago  a  fibroma  of  this  character  from  the  sole  of  the  foot 
*'^f  a  man  who  had  had  the  tumor  as  long  as  he  could  remember.  It  was  a 
Pc.*dunculated  mass  about  the  size  of  a  goose  egg  and  grew  from  nearly  the 
*^nter  of  the  sole.  It  had  caused  some  inconvenience  from  its  mechanical  pres- 
^Xice,  but  it  occupied  such  a  situation  that  the  patient  habitually  kept  it  in  the 
^Nincavity  of  the  sole,  where  it  produced  only  trifling  discomfort.  Occasionally, 
^s  the  result  of  prolonged  walking  and  mechanical  irritation,  the  skin  over  the 
"^limor  became  slightly  inflamed.     I  removed  it  by  a  simple  operation. 

Keloid  may  occur  in  the  foot,  notably  among  n(»gro(^s,  in  the  scars  follow- 
^^  bums,  infected  wounds,  operaticm  wounds,  etc.  They  are  easily  recog- 
nized and  require  no  separate  description.  Here,  as  elsewhere,  however,  they 
'^^^i  to  recur  after  removal. 


640         DISEASES   AND   TUMORS   OF   THE   FOOT   AND   ANKLE 

Chondroma. — Cartilaginous  tumors  occur  in  the  foot,  notably  in  connec- 
tion with  the  metatarsal  bones,  less  frequently  with  the  bones  of  the  tarsus 
and  of  these  more  commonly  in  the  os  calcis  than  in  other  situations.     They 
are  often  multii)le  tumors,  and  although  of  slow  growth  may  in  time  reach  a 
considerable  size  and  cause  marked  disability  from  interference  with  the  fimc- 
tions  of  the  foot.     The  diagnosis  of  these  growths  presents  no  ditKculty.     They 
are  of  stony  hardness,  firmly  attached  to  the  bone,  of  slow  growth,  and  of  a 
generally  benign  character,   although  here  as  elsewhere  malignant   forms  of 
chondroma  may  occur  which  undergo  myxomatous  or  even  sarcomatous  degen- 
eration, or  produce  metastases,  even  without  evidences  of  such  degeneration. 
The  purely  cartilaginous  tumors  will  cast  but  a  faint  shadow  upon  an  X-ray 
plate.     Combinations  of  chondroma  with  osteoma  are  occasionally  observed. 
They  are  uiore  often  seen  in  the  region  of  the  heel  than  elsewhere.     They  mav 
originate  in  the  os  calcis,  are  sometimes  pedunculated,  and  the  tumor  uiav 
undergo  fracture  at  the  ])oint  of  attachment  to  the  os  calcis,  so  that  it  may 
appear  to  have  grown  originally  in  the  soft  parts. 

The  osTKOMATA  are  benign  tumors  and  their  diagnosis  requires  no  special 
description.  Their  character  and  structure  can  be  beautifully  demonstrateJ 
in  X-ray  pictures.  The  commonest  seat  for  the  development  of  bony  out- 
growths is  beneath  or  to  one  side  of  the  great  toe  nail,  the  origin  of  the  tumor 
being  the  terminal  phalanx  of  the  great  toe.  These  little  tumors  have  already 
been  mentioned  in  the  preceding  chapter.  As  there  stated,  they  are  almost 
exclusively  observed  in  young  persons.  They  may  have  their  origin  from 
the  periosteum  or  from  the  junction  of  the  base  of  the  phalanx  with  its  articu- 
lar cartilage.  They  may  also  arise,  it  is  believed,  from  the  connective  tissue 
structures  of  the  toe.  In  their  early  stages  the  chief  symptom  complained  of 
is  pain  in  the  terminal  phalanx  of  the  toe  beneath  the  nail,  as  the  nail  is 
slowly  ])nslied  from  its  bed  by  the  growing  tumor,  and  in  this  stage  the  diag- 
nosis might  be  missed  without  a  careful  examination.  Pressure  over  the  toe  i 
nail  causes  notable  pain,  and  the  child  usually  limps  while  w^alking.  While  | 
as  a  gen(M-al  rule  no  difficulty  whatever  exists  in  detecting  the  presence  aud  j 
nature  of  these  little  tumors,  the  X-ray  might  in  exceptional  instances  be  of  ^ 
use  as  showing  a  bony  outgrowth  from  the  dorsum  of  the  terminal  phalanx  of 
the  toe. 

Among  the  benign  epithelial  tumors  of  the  foot  may  be  mentioned  the  hard, 
and  more  rarely  soft  papilloniata,  readily  recognized  on  the  foot  as  in  other 
situations.  If  they  are  so  placed  as  to  be  pressed  upon  by  the  shoe,  they  way 
become  painful,  irritated,  and  even  ulcerated,  and  require  removal.  Among 
the  benign  epitheliomata  occasionally  observed  upon  the  foot  may  be  men- 
tioned also  epithelial  implantation  cysts,  the  result  of  trauma.  They  differ  in 
no  wise  from  such  tumors  when  occurring  in  the  hand  and  fingers.  | 

The  Malignant  Tumors  of  the  Foot. — Epithelial  cancers  of  the  foot  usu-  * 
ally  of  the  squamous-celled  type,  nearly  always  originate  in  scars  or  in  chronic  * 
ulcers  resulting  from  burns,  freezing  of  the  feet,  wounds  with  loss  of  substance,       j 
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sypliilitic  or  tiiljerciilrms  iilreratiuns,  fir  other  eliroiiie  soiirees  of  irritation.  A 
peculiar  rat^e  of  rapidly  prn^ri'ssive  epitljelioum  of  tlio  foot  involving  the 
deejX'T  structures  and  combined  with  pyogenic  iiifoetion  came  under  my  caro 
several  ycurs  ago.  Tlie  j^aHent  was  a  niiui  aged  tliirty-fivc^  who  had  suffered 
for  a  nuui!>cr  of  years  frmu  a  huuiou,  which  frouj  time  to  time  hecanie  the 
scat  of  pyogenic  infection  resulting  in  small  abscesses.  These  were  allowed  to 
break  or  were  incised,  but  no  operative  treatment  calculated  U\  etTeet  a  cure 
of  tlie  condition  was  used.  When  I  tirst  saw  this  patient  he  was  admitted  to 
my  st^rviee  in  the  Xew  York  Hospital  with  the  history  that  some  four  months 
liefore,  following  an  attack  of  intlauuuation  of  his  bunion  witli  abseess  fnnua- 
ti<>n,  the  proct^ss  did  not  yuYHX^ed  toward  healing.  The  uleer  extended  super- 
ticially  and  deeply,  and  the  entire  great  toe  and  the  hall  <>f  the  font  lKH*ame 
painful,  swolleuj  tender,  and  reddeuecL  From  the  surface  of  th(^  ulci^r  a 
thin  purulent  disehurge  was  given  oflF,  there  were  formed  gratlually,  simdl, 
deep-seated  pockets  of  suppuration  which  emptied  themselves  upon  the  ulcer- 
ated surface.  As  time  went 
on  the  surfaee  of  the  ulcer 
became  covered  wntli  exu- 
berant, hard,  pale  granu- 
lations. The  raw  surface 
took  on  a  jieeuliar  rough 
and  granular  eharacter  and 
the  entire  intllt rated  por- 
tion of  the  foot  l)ecamc. 
hard.  When  seen  by  me  a 
correct  diagnosis  was  not  at 
first  made.  The  condition 
seemed  to  he  one  t>f  subacute 
and  rather  wiilcspreail  and 
deep-seated  pyogenic  infec- 
tion. Owing,  however,  to 
tbe  peculiar  hard  ^piality  of 
the  tissues  a  small  portion 
of  the  ulcerated  area  was  excised,  and  under  the  mieroseope  showed  tyjiiral  ap- 
pearances of  ejutljelio!jjaj  with  [pyogenic  iufetiion  of  the  strouiu  of  the  tumor 
tissue.  Amputation  was  done  through  the  lowr>r  third  of  I  he  leg.  The  wound 
liealed  per  priiuam,  and  tlie  patient  |>assed  out  of  fihservation.  l^pon  section  <if 
the  tumor  tissue,  it  was  found  tliat  the  e]uthelinma  invtilverl  the  soft  parts  of  the 
hiwer  third  of  the  f<ifit,  inrluding  the  great  toe  and  tViot  ttu*  first  metatarsal  htme, 
together  w*ith  the  first  phalanx  of  the  toe,  had  also  brcu  invaded  ;nid  won*  the 
seat  of  cancerous  infiltration.     (See  Fig.  250  in  the  text.) 

When  e]jitheliomatous  degen4'rafiou  cKviirs  ujmui  tlu^  soh'  of  tlie  foot  at  the 
site  of  callosities  i^r  of  corns,  the  nature  of  the  lesion  may  for  a  time  rf*uiain 
unsusiTCcted,     The  conditions  may  reseudde  those  just  described  as  <x?curring 
42 


Fio,  2r>!X — Tinmionatiom  of  RAi-tm.r    Ixfiltkatis-o   l-^frnih- 

IJ*lMA    OP    THE     K<H»T,    WITIf     At  I  TK     PvOOKMr     LVKKi  Tln>f, 

Ariiputali«)ii  of  tlie  leg.      Upemtive  curt*.      (AuOinr's  c^tU 
1f*cliuii,) 
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in  my  own  case,  or  during  the  early  progress  of  the  disease  the  ulcer  ma 
resemble  the  slowly  progressive  forms  of  perforating  ulcer  of  the  foot,  sue 
as  occur  in  tabes.  In  cases  of  doubt,  the  removal  of  a  section  from  the  baa 
of  the  ulcer  and  its  microscopic  examination  will  establish  the  diagnosis. 

Carcinomatous  degeneration  has  also  been  observed  to  originate  in  con 
genital  pigmented  moles,  and  such  congenital  pigmented  growths  may  alao 
give  rise  to  melanotic  sarcoma.  In  either  case  the  prognosis  of  these  conditioM 
is  exceedingly  bad. 

Sarcoma  of  the  Foot. — The  sarcomata  of  the  foot  may  arise  from  the 
skin,  from  the  subcutaneous  tissues  and  fascial  layers,  or  from  the  bones.  The 
sarcomata  arising  in  the  skin  commonly  develop,  as  already  stated  in  a  preced- 
ing paragraph,  in  moles  and  cutaneous  angiomata.  In  some  of  the  cases  the 
moles  are  pigmented,  in  some  they  are  not.  In  the  former  group  a  melanotic 
sarcoma  will  usually  develop ;  in  the  latter  one  or  other  of  the  forms  of  sar- 
coma, or  of  endothelioma,  or  of  perithelioma  wall  be  the  result.  The  melanotic 
sarcomata,  here  as  elsewhere,  have  the  worst  possible  prognosis.  I  recall  a 
case  upon  which  I  operated  for  a  melanotic  sarcoma  of  the  sole  of  the  foot 
The  growth  had  originated  in  a  pigmented  mole.  The  tumor  had  shown  signs 
of  active  growth  during  a  period  of  only  three  months,  and  yet  within  six 
months  of  the  time  the  tumor  was  removed  secondary  pigmented  nodules  of 
sarcomatous  tissue  had  occurred  in  the  skin  of  various  parts  of  the  body,  in 
the  muscles,  and  in  the  liver. 

The  peritheliomata  and  endotheliomata  of  the  foot  and  leg  run  a  course 
which  resembles  that  of  the  sarcomata.  They  show  a  tendency  toward  rapid 
infiltration  of  the  surrounding  tissues  and  to  rather  early  ulceration  with  the 
formation  of  a  mass  of  hemorrhagic  soft  tumor  tissue  which  bleeds  readily, 
one  of  the  forms  of  the  so-called  "  fungus  hematodes."  Occasionally  sarcomata 
of  one  of  several  different  types  are  observed  in  the  great  toe.  Such  mat 
originate  in  the  terminal  phalanx  of  the  toe,  or  in  the  soft  parts  at  the  bonier 
of  the  nail.  Some  of  them  are  very  malignant  tumors.  Some  of  them  less 
so,  according  to  the  character  of  the  cells  composing  them.  During  their  early 
stages,  if  they  cause  swelling  and  ulceration  at  the  border  of  the  nail,  they 
may  be  mistaken  for  ingrowing  toe  nail. 

Sarcomata  of  the  bones,  originating  in  the  foot  occur  with  the  greatest 
frequency  in  the  metatarsal  bones  and  in  the  phalanges  of  the  toes,  occasionally 
in  the  os  calcis.  They  are  here,  as  elsewhere,  more  or  less  rapidly  growing 
tumors,  and  the  periosteal  forms  are  more  rapid  in  their  growth  and  mote 
malignant  than  those  occurring  in  the  medulla  and  spongy  tissues  of  the  l>one. 
The  more  rapidly  growing  forms  may  more  readily  be  mistaken  for  tube^ 
culosis,  syphilis,  or  subacute  osteomyelitis  of  the  bone.  The  differential  diag- 
nosis may  sometimes  be  made  by  the  absence  of  the  signs  of  acute  inflammatioi 
and  the  presence  of  but  little  pain  or  tenderness,  and  yet  mistakes  are  no 
infrequently  made.  If  the  disease  has  advanced  far  enough  to  cause  bon; 
destruction  and  absorption  an  X-ray  picture  may  aid  greatly  in  the  diagnosis 
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The  shadow  of  the  bone  will  be  notably  less  dense  as  compared  with  the  sound 
side  of  the  body  and  if  the  bone  has  undergone  notable  enlargement  from  irri- 
tation of  the  periosteum,  the  picture  may  be  that  of  a  spina  ventosa.  The 
rapidly  growing  sarcomata  of  the  deeper  soft  parts  of  the  foot  have  often  been 
mistaken  during  their  earlier  stages  for  inflammatory  processes,  and  such 
tnmors  have  been  incised  by  surgeons  under  the  impression  that  they  had  to 
do  with  a  deep-seated  abscess.  This  will  be  a  possible  error  in  the  cases  of 
9are«)ma  which  undergo  cystic  degeneration.  Observation  of  such  cases  for  a 
short  time  and  incision  will  readily  establish  the  diagnosis. 


CnAPTER    XXX 

ArQUIRED   AND  rONCiENITAL  DEFORMITIES   OF  THE   FOOT  AXP    ANKLE, 

iNrr.UDiNt;  the  various  forms  t»F  (/lub  foot 


ACQUIRED   DEFORMITIES 

Hallux  Valgus. — ^lliillnx  vnluns  is  tlio  iitiiiio  iisffl  ti>  tl<\Hignate  an  nnhrard 
di^pliicoiijt^iit  i.f  \hv  irrvnt  t«H\  Tli;it  \s  to  my,  the  f*Ti*at  t<x^  is  di^splaced  tovvuni 
till*  outer  bonier  <jf  tliu  fiMit,  It  is  essentially  a  (lefurmity  of  eivilized  life^ 
caused  by  the  pressure  iipun  the  great  itx?  of  iiupru|x^rly  constructed  or  ill- 
lit  ting  slifics  and  stoekiiigs.     Tlie  nornuil   ]>o,sition  of 


the  great  t<K^  is  siieli  Hmt  the  ceiiiral  axis  of  tlj«_»  great 
toe  heini!;  prr>loiim'd  hnrkvvard  sljoiild  pass  Hirongli 
thr  eeiiler  tif  tlie  posterit»r  Inirder  «»f  tW  lax^L  Thii 
position  of  the  *^reat  tt>e  is,  however^  only  seen  in  in* 
fants  iiiid  ainotig  uncivilized  raees,  who  go  barefwL 
Aiuoiiu:  nil  ailults  who  hahitnally  wear  shoe^  and 
stockings,  some  tleviatidti  of  the  great  toe  toward 
the  outer  side  is  eoninu^nly  observed,  hut  only  when 
sneh  deviation  1)eeoines  excessive  d<x-s  it  i^ive  ri«t»  to 
symptoms  und  liecome  patlnplogicah  The  deforrniTy 
is  fre<piently  assnciated  with  flat-foot.  The  abdnc- 
ti<»n  of  the  great  toe  may  amount  to  thirty,  forty- 
five,  nr  evc^n  in  extreme  eases  to  ninety  degrees.  A^ 
soeiated  with  the  disph^.cemenr  of  the  t<x»  there  is 
f<»rme(!  over  the  metatarsu-jibiduiiiieal  joint  iijrm  its 
inner  aspc^et  a  bursa,  eoinmonly  known  as  a  bunion, 
mid  this  hiirsii  fre<piently  In^comes  the  seat  of  a  Biuiple 
ur  infect  inns  in  Hai  in  nation,  and  i^ives  rise  under  such 
conditions  to  eorresjMindinif  symptoms,  pain,  render- 
ness,  swelling,  sfune times  to  tibseess  formation.  Wlien 
siirh  a  Inirsa  liecomos  infectei!  with  pyogi*nie  gemis  it 
nniy  jierforatc  into  the  nielatarsn-phahing<^al  joint  and  <*!inse  itjs  de>?truction. 

The  other  t(K?s  being  crowded  outward  by  the  grent  toe,  are  pressed  njx»a  Iit 
the  shoes  :ind  heeome  the  seat  of  cidh»sities  an<l  of  painful  corns.  The  *li^- 
]ilaeenient  outward  of  the  proximal  phsdsinx  involves  the  metatarsopbahuurt'al 
joint  in  sueli  a  munner  that  a  portion  uf  the  head  «*f  the  metatarsal  bone  \b 
uncovered  and  is  subjected  to  imdne  mechanical  irritation.  Such  exposure 
644 
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frequently  leads  to  absorption  and  destruction  of  a  [)ortion  of  the  cartilage 
wvering  tlie  head  of  the  bone.  The  sesamoid  bones  are  displaced  outward,  the 
internal  lateral  ligament  of  the  joint  is  stretched  and  becomes  thickened  and 
the  seat  of  chronic  inflammatory  inliltration.  The  reiK3ated  attacks  of  in- 
flaimuation  in  the  bursa  overlying  the  joint  and  in  the  skin  cause  a  chronic 
inflanmiatorv  thickening.  In  extreme  cases  the  great  toe  rides  upward  and 
outward  uix>n  the  dorsum  of  the  second  toe,  less  frequently  beneath  it.  Occa- 
sionally a  displacement  of  the  second  toe  occurs  dorsally  with  the  production 
of  hammer-toe,  a  condition  to  he.  described  in  the  following  section.  From  the 
above  description  the  diagnosis  of  hallux  valgus  and  of  bunion  is  entirely  sim- 
ple. A  variety  of  operations  have  been  devised  for  the  cure  of  bunion  and 
kalliix  valgus.  For  their  technic  the  reader  is  referred  to  works  on  operative 
surgery. 

Hammer-toe. — A    permanent   hyperextension    of    the    metatarso-phalangeal 
joint  of  a  toe,  with  marked  flexion  of  the  first  intorphalangeal  joint  produces  a 
defonnity  known  as  hammer-toe.     The  condition  may  in  rare  cases  be  congeni- 
tal, but  it  is  usually  acquired  and  is  due  to  the  crowding  together  of  the  toes 
hy  improperly  fitting  and  narrow  shoes.     The  joint  between  the  phalanges  is 
^ery  prominent  dorsally,  and  over  it,  as  the  result  of  mechanical  irritation 
and  pressure,  there  forms  a  corn,   and  beneath   that,   a  bursa.      The  second 
and  third  toes  are  most  commonly  affected.     Upon  the  tip  of  the  toe  also, 
which  is  pressed  downward   against  the  sole  of   the   shoe,   there   frequently 
forms  a  painful  com  and  sometimes  also  a  bursa.     The  condition  is  an  annoy- 
ing and  painful  one.     Its  diagnosis  is  to  be  made  upon  inspection  and  re- 
quires no  further  description.     In  cases  which  are  not  highly  developed,  if 
the  patients  are  young,  improvement  and  even  cure  may  sometimes  be  ob- 
tained by  wearing  proper  shoes  and  by  strapping  the  toe  to  a  small  plantar 
splint.     In  a  few  cases  I  have  obtained  good  results  by  a  tenotomy  of  the  flexor 
tendon  followed  by  strapping  the  toe  to  a  suitable  splint.     In  some  of  these  it 
is  also  necessary  to  divide  the  extensor  tendon  of  the  toe.     In  more  severe  cases 
it  is  recommended  to  resect  the  first  interphalangeal  joint.     In  other  cases 
I  have  found  it  necessary  to  amputate  the  toe,  and   in  several  of  these,  if 
the  patient  has  been  very  careful  to  wear  properly  shaped  shoes,  no  disagree- 
able after  results  and  no  tendency  to  the   production  of  hallux  valgus  has 
followed. 

In  some  cases  a  condition  of  marked  flexion  occurs  in  the  four  smaller  toes. 
Such  deformities  may  be  the  result  of  impro])er  footwear,  occasionally  from 
paralysis  of  the  extensors  of  the  toes  and  the  unopposed  action  of  the  flexors. 
It  is  also  obser\'ed  as  a  part  of  the  lesion  of  pes  cavus,  and  occasionally  in 
pes  equinus.  The  deformity  is  a  painful  one,  since  the  prominent  interpha- 
langeal joints  are  constantly  pressed  upon  by  the  shoes,  the  mechanical  irrita- 
tion resulting  in  painful  corns.  The  treatment  does  not  differ  from  that  of 
hammer-toe. 

The  condition  of  hallux  varus  in  \vhich  the  great  toe  is  abnormally  adducted 
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is  otrasiiunally  ubaerved  u.s  a  t'^mgeiiiUil  ilcfurniity  among  infants,  and  nmy  be 
a  |mrt  of  tlie  lesion  of  talipes  varus.  The  diagnosis  is  to  ha  made  upon  insjiec- 
tion  iiiit!  requires  no  especial  description. 

Fes  Flaims  (Flat*foot).^Flat-fo<:it,  pes  indgus,  a  deformity  in  which  the 
antero-jio.sterjor  a  relies  of  the  foot  are  weakened,  so  that  the  larger  portion  of  the 
sole  comes  in  contact  with  the  ground  when  standing  or  walking,  the  deforuiity 

Iml^hi^  usually  assoeuUed  with  ahduc- 
tinn  of  tlie  foot,  or  pronation,  is  a  _ 
very  common  condition.  It  may  be  I 
eoni^enital  or  ac(piired,  the  latter 
hein^  far  more  common  tlian  the 
tormer.  The  congcnUal  form  of 
dat-foot  is  occasionally  oh6erved 
aiiumg  infants,  and  in  these  tlie 
flattenini^  uf  tlie  arch  may  be  ass<> 
C'iatcd  with  an  imjierfect  develojv 
mcnt  (if  some  of  the  smaller  bonc^ 
of  tlte  tarsus,  or  Avith  imperfect  d^ 
velopment  of  the  hones  of  the  leg-, 
or,  apparently,  in  other  cases  if 
may  Ive  inerely  the  result  of  a  \?eafe- 
ness  of  the  ligaments  of  tlie  forit  auj 
of  the  ankle-joint.  It  is  to  be  ob- 
served that  all  infants  are  bom  with  dat-for>t,  or  at  least  the  appearance  of  lln^ 
foot,  since  the  normal,  flense  layers  of  fat  which  appear  in  later  years  are  jilwu^ 
at  birth.  Tlie  appearance  is  a  normal  one  and  passes  away  with  the  growth  of 
the  el  I  i  Id,  Among  the  true  cases  of  congenital  flat-foot,  not  only  does  tlio  sol^nrf 
the  foot  aji{>ear  to  be  flat,  but  there  is  also  marked  abduction  (pronation)  oiik 


Fig.  2fil. — Doi'ble  Flathhh,  fi  >  V\i  <,i  s.  (Cnl- 
lection.  of  Dr,  (Tiiarli-a  Mfihunn'v,  UMOM*'velt  JIos- 
pUaL> 
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FiQ.  202.^TiiE  Profii,e  Vikw  of  the  Skeleton  of  the  Normal  Fo4it,  Showixg  i 
TERroH  Arches  of  the  Foot.     (After  MerkcL) 
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entire  foot.  The  inner  malleolus  appears  unduly  prominent,  and  tlie  foi^^  *- 
notably  displaced  outward.  In  the  more  severe  cases  it  is  not  poJisihle  to  bnny 
the  foot  into  nomml  relations  iinfh  the  leg.  The  condition  is  rendily  eTHVugb 
recognized  upon  inspection  and  palpation  of  the  child's  foot.     In  these  cases  ^ 
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deformity  may  Ix*  ci*rriH'ti^«vl  and  tlic  foot  jint  ii[>  in  phLslt^r-of-Paris  during  the 
first  year  of  lift;,  and  whun  the  c-hilclrcii  [*vgiu  to  walk  rh<!  siJf  may  Ijc  riupjMjrtcJ 
by  a  j^tiitiible  artitirial  arch  in  the  form  of  a  .siiuill  light  nit'tal  j>lak\ 

Af<iuire<l  Bat-f(X)t  may  depend  iii><in  several  causes.  The  underlying 
cause  is,  however,  a  disproporiion  hi'lwa'n  the  ivcigki  iff  ike  body  and  the 
ftm^er  of  the  muscles  and  ligatufnLs 
«>/  the  foot  and  ankle  In  susfain 
\h%*  weifjhL  In  some  cases  the  mns- 
cW  and  ligaments  are  weakened  as 
ike  result  of  rachitis.  In  others  the 
individnal  is  |>ussesse<l  of  ahnornially 
Weak  and  tiahby  tissues,  either  nn  ac 
«i)ttiit  of  mmle  uf  Hfr,  produciui:  nlw- 
<^\^}\  etc.,  from  \\i\ni  nf  exiu-cise,  or 
f^*ra  any  fle|jress!ng  gi^neral  cause, 
^(leh  iiF  a  prrdonptfd  illness. 

In  another  gronp  of  cases,  as  al- 
'^ndy  nientionefl  in  sevenil  sections  of 
^niii  iKN^k,  I  he  weakness  dejiends  ujutn 
fracture  of  the  leg  or  a  rupture  fif 
^lie  ligaments  of  tlie  ankle-joint,  such 
llinl  not  only  are  flic  li^uiients  weak- 
^ricd»  bnt  the  proper  lino  *d*  snpptH't 
ia  lost*      Xoruudly,   in  the  erect   pos- 
*tiire»   the  line  of  supyHirt  of  the  leg 
^Iiould  fall  soniewhere  ahont  tlie  mid- 
cJle  of  die  foot  or  opposite  the  line  <>f 
tbe  second  toe.     By  far  th(*  most  com- 
ixioii  cause  of  the  breaking  down  of  tlie 
arch  uf  a  normal  foot,  is  mode  of  life 
and  ftcenpation.  snelt  that  the  individ- 
ual isobligi-il  t*>  stand  upuu  Imrd  doors 
for  many  hours,  or  is  engaged  in  other 
laWious  work  which  ])uts  hu  undue 
strain  up<:m  the  supporting  structures 
of  ilie  foot.    Thns,  in  a  very  large  pr<> 
portion  of  cases  of  flat-fwit,  we  find 
tltat  the  patients  are  waiters,  harkcep- 
^Ts,  clerks  who  are  obliged  to  stand  fnr 
many    hours    heliind    a    c*(*unter,    <»r 

^liey  are  lab^iring  men  whose  work  is  hnrd  junl  kee[>s  them  standing  on  their 
Wt  for  many  hours  a  day.  In  another  group  of  cases  the  patients  are 
'**iii8les  who  ttike  hut  little  e.xercise  and  who  become  obese.  In  this  group 
^^  increased  weight  of  the  b*idy  results  in  abnormal  strains  upon  the  mus- 
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cles  and  ligaments  of  the  foot  and  ankle.  In  other  sections  we  have  men- 
tioned the  deformities  of  tlie  foot  which  may  follow  tuberculosis  of  the  ankle, 
arthritis  deformans,  whether  spontaneous  or  due  to  injury.  Among  the  latter 
group  imperfectly  reduced  Pott's  fracture  is  one  of  the  most  frequent  causes 
of  Hat-foot.  In  addition  to  tliese  cases  of  acquired  flat-foot,  there  may  he 
menti(med  paralysis  of  the  muscles  of  the  leg,  whether  due  to  cerebral  apo- 
j)lexy  in  the  elderly,  or  to  poliomyelitis  in  the  young,  or  to  nerve  injuries. 
I'lat-foot  may  develop  in  these  cases  when  the  muscles  of  the  inner  side  of 
the  leg  are  paralyzed. 

Occurrence. — Flat-foot  occurs  with  the  greatest  frequency  during  early 
adult  life  and  is  alx>ut  as  frequent  in  men  as  in  women.  The  condition  is  more 
often  bilateral  than  unilateral,  although  in  a  considerable  proportion  of  cases 
one  foot  is  affected  first.  The  changes  in  the  bones  and  soft  structures  as  the 
result  of  flat-foot  are  that  the  entire  foot  is  abducted  while  the  normal  antero- 
posterior arch  of  the  foot  is  de])ressed  or  obliterated.  The  soft  parts,  ligaments 
and  muscles  upon  the  sole  and  inner  liorder  of  the  foot  and  upon  the  dorsum 
thereof,  are  lengthened  and  shortencMl,  res])ectively.  The  changes  in  the  bones 
are  changes  of  j)osition  and  relation  rather  than  changes  in  the  bones  themselves. 
The  j)osition  produced  is  an  exaggeration  of  the  normal  yielding  of  the  soft 
parts  of  the  foot  as  the  result  of  pressure.  The  entire  lower  extremity  is 
slightly  rotated  inward.  The  front  of  the  astragalus  is  adducted  and  alj*o 
rotated  inward.  The  second  row  of  tarsal  bones  (scaphoid,  cuneiform),  to- 
gether with  the  base  of  the  first  metatarsal,  are  depressed  and  displaced  slightly 
toward  the  inner  border  of  the  foot.  The  displacement  of  the  head  of  the 
astragalus  and  of  the  scaphoid  bone  varies  in  extent  with  the  severity  of  the 
lesion.  In  v(»ry  marked  cases  they  lie  almost  in  contact  with  the  ground  as 
the  patient  stands  erect.  The  inner  border  of  the  foot  becomes  convex,  while 
the  outer  border  Ix^eomes  ccmcave. 

The  SYMPTOMS  produced  by  flat  feet  vary  in  severity  according  to  the  extent 
of  the  deformity  of  the  foot.  In  the  mildest  group  of  cases,  where  the  condi- 
tion may  be  more  pro])erly  described  as  "  weak  foot,'*  the  patients  complain 
of  pain  and  tenderness,  usually  first  referred  to  the  sole  of  the  foot  beneath  the 
instep.  They  have  a  sensation  of  fatigue,  a  feeling  of  weakness  and  of  ten- 
sion in  the  structures  of  the  sole  when  they  walk  or  stand  erect,  with  more 
or  less  pain  referred  to  the  sole  and  to  the  heel.  In  more  severe  cases  pain  will 
also  be  complained  of  in  the  dorsum  of  the  foot  and  behind  the  inner  malleolus. 
In  still  more  severe  and  neglected  cases  the  patients,  more  especially  if  they 
are  women,  will  complain  of  pain  in  the  muscles  of  the  calf  and  in  the  back. 
The  pain  is  most  marked  after  the  foot  has  been  used  in  walking  or  standing, 
and  wlum,  after  having  been  in  a  sitting  posture  for  some  time,  the  patient  is 
obliged  to  rise  to  his  f(M4.  The  foot  will  then  feel  stiff,  sore,  and  lame,  so  that 
the  patient  may  walk  irregularly  and  unevenly  for  some  steps.  Prolonged 
rest  causes  the  j)ain  to  disap])ear.  The  gait  in  walking  is  stiff,  awkward,  and  in- 
elastic ;  the  patients  appear  to  be  walking  on  their  heels.     In  old  and  n^lected 
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cases  one  often  will  otiserve  a  riinuiie  rongt'slimi  of  llie  entire  foot,  tlic  iniisrles 
of  the  leg  may  imdergo  a  .slight  degree  of  atmpliy.  Ottier  j^igns  uf  a  flabby 
liabilus  are  often  uhserved,  8iK*h  as  varieose  veins. 

Diagnosis, — With  a  history  of  the  alwjve  syini>t(JiiiH  present  to  a  more  or  less 
niarkcHl  degree^  the  tlJiigni».sis  of  flat-ffKit  is  iiHiially  readily  made  upon  inspeetion^ 
mutably  in  tlju.se  eases  \vht*re  the  deformity  is  well  iiuirked.      In  the  iiligbter 
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FlO.  264.^ — lSr>LE  Prints  op  a  Normal  Foot;  Boy,  Agkd  Six.     (After  Tfiylor.) 

faaes^  such  as  one  tibserves  in  private  praetire,  the  diagnosis  may  be  missed 
unlpss  the  snrgeon  takes  pains  to  examine  tlie  foot  somewhat  eritically.  When 
patients  eome  eomplaining  of  rheuntatlsm  of  the  Icffs  and  fret,  it  is  unwise 
^0  make  the  diagnosis  of  myalgia,  seiatiea,  or  other  indeterminate  ailment  with- 
out first  cansing  the  patient  to  take  off  his  or  her  slioes  and  stoekings,  so  that 
^he  foot  may  be  eritieally  examined  for  evidenees  of  weaknc^ss  of  the  areh. 
In  the  more  marketl  eases  the  diagnosis  ean  }>e  made  npon  ins]Teetinn,  (See 
fis:,  261.)  Tlie  ahduetioii  f>f  th*^  foot  and  the  falling  of  the  areh  are  evident 
"^  a  l^lanee.  Two  types  of  flaf-foot  are  nnlinarily  deseritx^<b  in  one  nf  wliieh 
^"e  art'h  of  t!ie  f<X)t  remains  flvrihh  and  ean  be  restored  to  a  nonnal  position 
^^pon  nianipnlation  and  readily  snpported  hy  suitable  apparatns.  In  another 
J^np  the  deformity,  after  having  existed  for  a  certain  time,  is  attended  by 
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pcrmnnvitt  shorhnimj  nm!  Ivnijfhrninfj  in  the  liijamcHls  and  tAher  snfl  pat 
m  that  no  onliiKiry  iiuHii|jnljitiun  is  sufficient   tn  bring  I  lie  U>nt's  of  the   fiicit 


and  ankle  into  their  numuil 


i  are  also  attendcti  I 
he  ixToni'i  innt*t*Ic*:?, 


ations.     Suoh  tlefonniti 
innwcnliir  spasm,  ncjlnlily  of 

Tn  a<hlirion  ro  the  deformity  one  will  frequeut- 
Iv  notice  cullositiea  in  iimisnal  places  where  pres- 
sure hits  Ijcen  brought  to  btjar  U]xjn  the  my\%\  to- 
gether w  itii  the  fonuHtion  of  corns,  tlie  prc*souce  of 
hid  lux  vulinus,  etc. 

A  deterininiition  of  the  urea  of  the  sole  of  the 
frwit  which  conies  intcj  ertntaet  wMth  the  ground 
while  thc'  patient  iK^nrs  lits  wei^rlit  upm  the  foot 
is  an  iui]MU"t!int  nu\  in  the  diapiosis.  It  nia%*  be 
niiule  ill  one  c^f  several  >viiys.  The  sole  of  the 
piitient's  f(Hit  may  lie  uuiistt^ned  in  wafer  and  he 
uuiy  then  be  ret|iTested  U\  slnnd  ujKm  a  shc»ot 
of  pa|>ei%  i\v  ujKm  a  thin  sluM't  of  sliiny  giifta- 
pt*r(*ha^  or  u[Km  the  jiolislted  jjijinnnerl  surfan^  of 
a  "  squcH^gee ''  jilate  nsrf!  in  mountiuj2r  phnfiv 
iini]»hie  plate>i.  Instead  of  wiiter  tlic  .sole  of  tlie 
]iatient's  foot  nmy  he  dusted  with  falenm  powder. 
He  18  then  requested  to  stand  npon  the  smooth  sur- 
face and  to  bear  his  weight  upon  the  affecteil  fruiL 
if  the  arcli  of  the  foot  be  normal,  a  eonsiderablc 
eoucavity  in  the  outline  of  tlie  inner  border  of  the 
fu<»t  will  i*e  observed.  (See  Fig.  203/)  If  the 
:jrcli  of  rli(^  foot  is  weakenerl  or  lost,  this  concavity 
will  be  diuiinislied  or  aluiost  eouipletely  obliter- 
ated and  the  imprint  of  the  sole  will  be  miicli 
wiiltT.  (See  Fig.  l^tiTj.) 
The  folhiwing  method  id*  exmuination  in  the  less  severe  cases  of  flat-fiNil 
is  recommended  by  Lovett:  ' 

A  more  relial>Ie  method  is  to  have  the  patient  stand  on  a  glass  table  with  a 
mirror  phiccd  undiTncntli  iit  an  luigle  of  4-^  degrees,  in  which  may  be  seen  reflertod 
the  pressure  jireas  in  st^niding.  which  show  as  greenisli-whitc  areas.  In  the  most 
normal  foot,  the  outer  tionler  of  the  foot  touches  the  glass,  ami  in  pronated  feet, 
only  two  areas  l>ear  the  weight,  one  under  the  inner  side  of  the  front  of  the  foot 
and  one  under  the  inner  part  of  the  heoL  The  information  thus  obtained  is  of 
value  only  in  eonneefion  witli  the  clinical  symptoms. 

The  r*linnged  relations  of  the  l)ones  in  advanced  cases  of  flot-foot  are  readily 
enough  demonstrated  by  means  of  stereoscopic  X-ray  pictures.     In  examining 
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*  H.  W.  Lovett,  Keen's  "Surgery,"  vol  ii,  p.  556. 
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tlie  flat  feet  of  yrning  |>orsoiiSj  y<Hiietiiiies  such  j^tcreoseopic  pictures  are  valuable 
in  that  by  this  means  it  may  be  [jossible  to  show  duhiyed  ussitication  in  souie 
one  of  the  tarsal  bones — the  cuboid  or  scaphoid,  for  example.  In  the  less 
severe  cases  of  flat-foot  the  diagnosis  is  partly  to  be  made  from  the  history 
of  the  developinent  of  chflraeteristic  syniptoTns,  and  by  tiiHliiig  that  when  ihe 


L 


1  iTK  TAMflUft  IS  A  Child  Sevkn  Yearh  Ot.i>, 
lurkf^cl  fljit'ftMjl.      (Aiithor's  collection.) 


Flo.  266. —  Delayed  OHHiPTcAiitiN  (?)  in  Tin    r     .  i 
There  waa  nottible  rt'laxiititm  uf  the  ligurui  sir^ 

plantar  faseia  i^  ]iut  U]Kin  the  stretch  by  the  liand  of  the  examiner  marked 
tenilerness  is  to  l>o  noticed  Iw^neath  tht-  instep.  Tn  these  slighter  cases  the 
dropping  of  the  arch  may  be  hut  little  marked,  autl  in  these  the  diagnosis  is 
often  best  conflrmed  by  finding  the  great  dt*gree  of  relief  to  the  sytuptoms  by 
the  use  of  proy>er  shoes  with  the  instep  suitably  supported  by  a  steel  insole. 

Pes  Cavns  (Holhtr  Foot.  Pes  ex€ava(u.H), — A  deformity  of  the  foot  the  op- 
posite of  flat-foot,  in  which  the  arch  of  the  foot  is  almormally  increased  is 
known  as  pes  cavus.  The  condition  is  fjuite  frequenlly  observed  in  condiinafion 
with  j)es  calcaneus  and  pes  eqninns,  Tn  a  certain  numl>er  of  cases  the  condition 
is  congenitah  and  in  still  others  it  is  cansed  by  wearing  shoes  whicli  are  too 
short  for  the  fe*4.  The  deformity  is  [trod need  artificially  in  China  in  tht*  feet 
of  girls  of  the  npper  classes,  and  the  end  result  produces  an  extreme  degree  of 
pes  eavus.  Tn  the  mildcT  cases,  when  thc^  deformity  exists  alone,  the  foot  is 
merely  more  highly  arched  than  normal  and  the  soft  parts  <if  the  S(de,  notably 
the  plantar  fascia,  are  contracted.  These  patients  suffer  chiefly  from  pressure 
upon  the  dnrsum  of  the  foot  by  the  shoe,  and  in  walking  the  pressure  is  brought 
to  bear  chiefly  upon  the  heel  and  the  ball  of  the  foot,  T'ainfnl  callosities  and 
corns  are  thereby  produced  There  is  often  notable  pain  in  the  metatarso- 
phalangeal articidations.  The  increased  arch  may  be  associated  with  abduction 
of  the  foot,  pes  valgus. 
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In  addition  to  the  congenital  forms  a  hollow  iinyt  may  1x3  produced  in  a  few 
cases  by  prolonged  confinement  to  bed,  although  in  these  it  is  usually  acc^iiu- 
panied  by  more  or  less  marked  equinus.  In  a  few  cases  it  may  follow  slight 
degrees  of  paralysis  of  the  anterior  group  of  muscles  of  the  leg  due  to  jx>lio- 
myelitis  anterior,  or  to  neuritis.  In  addition  to  the  increased  depth  of  the  arch, 
the  shortened  plantar  fascia  renders  the  foot  somewhat  rigid. 

The  diagnosis  is  to  be  made  by  inspection  and  by  palpation,  the  latter  deter- 
mining readily  the  presence  of  the  contracted  plantar  fascia.  If  the  tissues 
of  the  sole  be  put  upon  the  stretch  by  dorsal  flexion  of  the  foot,  the  plantar 
fascia  will  stand  out  as  a  rigid  band,  tender  upon  pressure. 

In  slight  cases  these  patients  may  be  rendered  comfortable  by  a  somewhat 
highly  arched  shoe,  arranged  Avith  a  metal  plate  in  the  sole,  such  that  the  pres- 
sure is  equalized.  In  severe  cases  forcible  correction  of  the  deformity  under  an 
anesthetic,  w-ith  or  Avithout  subcutaneous  division  of  the  plantar  fascia,  may 
be  necessary  to  afford  relief.  If  marked  equinus  is  an  associated  lesion,  divi- 
sion of  the  tendo  Achillis  mav  be  necessarv. 


CONGENITAL   DEFORMITIES 

Congenital  Defects  of  the  Foot  other  than  Clnb-foot. — ^(''ertain  rare  congenital 
deformities  of  the  foot  are  occasionally  observed,  and  wdiile  the  diagnosis  of 
the  conditions  can  usually  be  made  at  sight,  a  few  remarks  in  regard  to  some 
of  the  more  common  forms  may  not  be  out  of  place.  An  abnormal  increase 
in  size  of  one  or  both  lower  extremities  is  an  occasional  congenital  deformity. 
If  both  lower  extremities  are  of  the  same  size  the  condition  is  of  no  surgical 
interest.  If  one  extremity  is  notably  larger  than  the  other,  deformities  and 
disabilities  may  result,  but,  as  a  rule,  orthopedic  appliances  will  be  sufficient  to 
give  the  pati(»nt  comfort  in  walking.  These  localized  hypertrophies  more  often 
affect  a  part  of  a  lower  (extremity  than  the  whole,  and  in  the  majority  of  in- 
stances the  increase  in  size  is  confined  to  the  peripheral  portion  of  the  liniK 
the  foot,  or  the  toes,  respectively.  In  a  certain  group  of  cases  not  the  entire 
foot,  but  only  the  soft  parts,  notably  the  fat  and  subcutaneous  tissues,  may  be 
increased  beyond  the  normal  size.  In  some  of  these  cases  the  condition  appears 
to  be  that  of  a  diffuse  congenital  lipoma ;  in  others  of  a  diffuse  fibro-lynipho- 
lipoma,  a  congenital  ele])liantiasis,  in  other  words.  In  a  moderate  number  of 
cases  the  blood-vessels  of  the  part  are  locally  or  diffusely  increased  in  size,  and 
a  diffuse  hy])ertro])hy  of  the  skin  and  subcutaneous  tissues  may  thus  1k»  ass<v 
ciated  with  one  or  other  of  the  forms  of  angioma.  In  some  instances  there 
may  exist  in  coml)ination  with  hypertropliy  of  tlie  skin  and  subcutaneous  tissues 
a  diffuse  fil)ronouronia.  In  many  of  these  tliere  will  be  in  addition  abnonnal 
pigmentation  of  the  foot  and  associat(»d  angioniata,  usually  in  the  form  of 
angionui  simj)l(^\  or  nevus.  The  diffuse  fibro-lipomata  nuiy  be  associate<l  with 
hypertro])liies  of  the  skin  and  subcutaneous  tissues,  and  then  constitute  one  of 
the  forms  of  congenital  elephantiasis. 
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In  a  certain  group  of  cases  the  congenital  hypertropliy  affects  not  the  entire 
foot,  bnt  only  one  or  more  of  the  toes,  such  tliat  the  affected  toe  or  toc^s  may  be 
several  times  the  normal  size.  The  causation  of  these  various  congenital  de- 
foruiities,  though  many  tlieories  have  lx»en  advanced  to  account  for  their  occur- 
reuw,  still  remains  obscure. 

As  in  the  upjx^r  extremity,  the  peripheral  portions  of  the  foot  may  be  in- 
creased or  diminished  in  number.     Ohildren  may  he  born  with  seven,  nine,  or 
even  eleven  toes  on  one  f(X)t,  though  more  commonly  there  is  but  a  single  supcr- 
mmierary  toe.     These  supernumerary  toes  are  observed  more  often  associated 
with  the  tirst  or  the  fifth  toes  than  with  the  others.     Sometimes  the  extra  toe 
ortm^  ])ossess  the  normal  number  of  phalanges  and  have  a  corresponding  meta- 
tarsal l)one.     In  other  cases  one  or  other  of  the  bones,  usually  the  metatarsal, 
fliay  l)e  absc*nt  or  incompletely  developed.    In  a  certain  number,  fusion  between 
the  metatarsals  or  })halanges  of  one  or  more  toes  is  observed,  and  in  this  group 
of  cases  weblxnl  toes  (syndactylism)   is  common.     In  another  group  of  cases 
the  numl)er  of  t(x*s  may  Ix*  diminished  and  the  congenital  defect  may  involve 
One  or  several  bones  of  the  tarsus  or  metatarsus.     The  number  of  toes  may  be 
*liininished  to  out?  or  two,  and  these  may  be  deformed  in  various  ways.     When 
^liere  are  but  two  toes,  there  is  frequently  a  fissure  throughout  the  center  of 
tlic  iootj  so  that  the  two  toes  come  to  resend)lc  more  or  less  a  finger  and  thumb. 
Tbe  recognition  of  all  these  conditions  is,  of  course,  (entirely  simple  upon  in- 
S|)eetion,  and  the  deformities  of  the  bones  or  their  absence  or  arrest  of  develop- 
iiient,  respei*tively,  can  readily  bo  demonstrated  by  means  of  X-ray  pictures. 

TaLIPKS     P](a'INO    VaKUS     (('T.rB-KOOT) 

Club-foot  is  a  congenital  or  acquired  deformity  characterized  by  marked 
supination  of  the  foot,  so  that  the  sole  looks  not  downward  but  inward,  the 
outer  l)order  of  the  foot,  or  in  extreme  cases  even  the  dorsum,  rests  upm  the 
ground  in  walking;  there  is  contraction  of  the  soleus  and  tench)  Achillis,  so  that 
the  heel  is  elevated,  and  the  front  part  of  the  foot  is  adducted  as  well  as  su]>i- 
nated.  While  the  deformity  of  clul)-foot  is  recognizalde  at  sight  and  cannot  Ik* 
mistaken  for  any  other  condition,  a  brief  description  of  the  lesions  and  varieties 
of  these  deformities  of  the  feet  is  ])robably  not  out  of  place.  As  stated,  club- 
foot may  be  congenital  or  ac([uired. 

Congenital  Club-foot. — The  occurrence  of  cong(»nital  club-foot  is  fairly  com- 
mon. Tlie  deformity  more  often  affects  both  feet  than  one,  and  is  much  more 
oommon  in  male  than  in  female  children.  A  certain  small  ]K'rc(»ntage,  about 
ten  per  cent — namely,  of  congenital  cases  of  clubfoot — are  associated  with 
other  malformations  (spina  bifida),  other  deformities  of  the  s])iue  and  jxdvis, 
nieningocele,  or  hydrocejdialus.  In  the  remaining  ninety  jmt  cent  of  th(»  cases 
the  deformities  are  confined  to  the  foot.  It  is,  1  think,  quite  useless  to  discuss 
Ijpre  the  various  theories  which  have  be(»n  formulated  to  account  for  the  d(»- 
formity  of  club-foot.     Suftice  it  to  say  that  in  the  vast  majority  of  instances 
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cause  can  be  aasijni:npd  for  this 


than  for  other 


Lanital  tlefei't  any  more 
birtli  defonintii^s.  Aiiimig  tlio  cnngt-nittil  castas  a  small  |7rop<Yrtion  only  arie« 
as^itx'iated  with  conj^enital  di'funnity  of  the  bones  of  the  leg^  notably  of  the 
tibia  (see  Congenital  Defects  of  tlie  Bones  of  the  l^g),  or  with  absence  or 
arrest  of  devclopnient  of  one  or  more  of  the  bones  of  the  tarsus,  the  astragaluB^ 
the  cuboid,  tlie  scaphoid.  These  cases  cnnslitiite  the  exception.  In  the  majo^ 
ity  of  instances  no  such  defects  are  present. 

The  chan/T^Ps  in  the  hones  and  suf\  pnrts  in  coujcrenital  club-fcM)t  may  l>e 
briefly  enumerated  as  follows:  The  foot  ia  strongly  snpinated,  the  heel  is  ele- 
vated, the  f<x)t  is  in  a  position  of 
plantar  flexion  and  aJduetion. 
Wlien  tlie  patient  .stands  upright 
the  w'eight  is  borne  in  the  mildest 
cases  upon  the  outer  Ixinier  of  tlu* 
foot,  and  in  more  marked  cases 
the  sn  pi  nation  is  so  extreme  tl»at 


Fiti,  267. — Taui'es  Kqitino  Vari's  in  an  Adult,  Con- 
OKNJTAL,  Tli«'  (logree  of  (lefonnfty  ia  loss  nmrkeil 
tlmri  in  tlje  otJirr  fignn^Ji  shown.  (Rcm»ovelt  Hus- 
plta.lf  cnllfctiotj.  of  Dr.  Chttrk-ii  McBunify.) 


Fig.  268, —  CoNGENrrAL  Talipi^s  Fyqrixo 
Vahth.  The  putieitt  waJkt^l  upon  the 
tjuter  borrji-r  of  his  foot,  (CuarrUnii 
of  Dr.  Chfirh^s  McBumey,  Rontirvdt 
HoKpiUil,) 


the  pijtient  walks  upon  the  dorsum.  The  deg^ree  of  addnetion  also  varies,  and 
in  extreuie  cases  h  so  ^crreat  tltat  tlie  foot  points  not  fu'wanl  hut  directly  inwanl 
Accompany iug  tbcse  changes  of  position,  the  shape  and  relations  (>f  the  bones 
of  the  foot  are  altered  from  the  normal.  The  astragalus  is  rotated  forwaH 
njMjn  ft  trnns verse  horizontal  axis ;  its  neck  is  elonpited.  The  jiosterior  pnr- 
ti<m  of  the  articular  surface  of  the  astratralua  is  in  contact  with  tlie  tibia  and 
fibnhu  The  head  of  the  astragalus  points  downward  and  inward.  The  neci 
of  the  bone  ia  longer  than  normal  and  is  also  twisted  in  a  downward  and  in- 
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ward  dircK^tinn,  The  artictilar  surface  for  tlie  seaphoid  therefore  points  not 
forward  but  downward  and  inward.  Owing  to  tliia  change  in  tlie  poi^ition 
and  shape  of  the  astragahis,  the  Ixjnes  of  the  forefoot  are  ako  changed  in  posi- 
tion and  direetinn,  and  the  scaphoid  rests  upon  tlie  inner  part  merely  of  the 
articnhtr  surface  of  the  astragalus*  In  extreme  cases  tlic  seaplioid  may  be 
turned  so  far  inward  that  it  rest^s  upon  tlie  inner  nialleohis. 

Cbanf2:es  in  the  |MJsition  and  sha]je  of  the  os  calcis  are  also  observed.  The 
Iwme  is  smaller  than  normal,  its  jMisterior  portion,  or  the  heel,  is  but  poorly 
developed  and  short.  The 
anterior  part  of  the  l>one  is, 
liku  the  astragalus,  k'nt  and 
twisted  dowBTvard  ixnd  in- 
w*ard*  Owing  to  these 
changes  of  shajie  the  culxud 
and  the  fourth  and  hftli 
metatarsals  are  disphieed  in 
a  similar  way  to  those  wliose 
arti<Mdations  are  connected 
with  the  astragalo-s<*aplH»id 
joint.  All  the  soft  slnic- 
tures  npini  the  side  and  in- 
ner b^irder  nf  the  f^nit  are 
shortened.  Tlw  skin,  the 
8ulicntaneoua  tissues,  the 
plantar  fascia,  (he  tentUmrf, 
and  the  ligaments  are  all 
alike  affected.  Tlie  tendons 
passing  across  the  s<de  of 
the  ft*ot  are  all  m<jrc  or  less 
disphiced  toward  the  inner 
side.  For  the  several  de- 
grees of  elul>-fnot  the  readc^r 
]g  referred  t«t  tlie  illnstra- 
tions  in  the  text. 

In  addition,  it  may  be 
said  that  if  these  patients 
eontinne  to  walk  Ufwrn  the 
iinA,  caHosities  are  f<»rmed 
at  the  points  of  pressnre,  and  fre*piently  a  consideralilc  bursa,  either  on  the 
outer  border  of  the  foot  or  upon  the  dorsum,  according  to  tlic  jiart  pressed  upon. 
Since  the  mnseles  it{  the  calf  aro  hut  little  nsed  in  brt'iimotitjii,  they  undergo 
a  partial  atrophy  and  I  lie  sjdtullc^sliank  appearance  nf  these  rases  is  Vf^rv  marked 
infleed. 

The  symptoms  of  club-foot  are,  that,  in  the  double  cases  the  inward  jjrojec- 


Fia.  269. — CoNOExiTAJ.  Ci.Tjn-KanT  Simflar  rn  tii^t  Smown'  \k 
Flo.  268*  The  patient  bcmR  a  child  huil  nut  clt^vcltiirt'ij  so 
extreme  a  degree  of  df-formUy  an  tluMuliiU  shown  in  Pi|is. 
27ai4nd271-  (RooseveU  Hospital,  colleutkm  of  l>r.  Chitrl(« 
MrBumey.) 
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tion  of  the  frmt  nm\  toes  cnuges  interferpnec  in  walkhifr,  ^o  that  these  patienti 
njiist  walk  ^stnHhlliIll^  slighdy,  ami  the  gait  has  a  [K-mliar  stitl,  ungainly,  am 
clumsy  quality.  The  longer  the  coiuHtion  remains  nntreated,  and  the  more  tli^ 
jiatirut  uftt'8  tlie  foot,  tlie  ninrc  t»Nfrt.'nie  does  the  dofonuity  In^i^onjo,  the  greatei 
the  c*lianges  iu  Llic  hones  and  in  the  ^uft  part:?  and  in  the  relations  of  the  Im 
entering  into  tlie  artieulatiuus. 

In  the  mildest  eases,   when  exaniinetl   snnn   after  hirth,   it  is   possihle 
gentle  nianipidation  to  more  or  less  completely  correet  the  deformity,  and  if 


FiQ.  270, — ('iiNTiKsri  AL  Tami^ks  I'lrjfrTiNo  Vahth, 
ViK\%'KiJ  viiiiM  IN  Tift  (NT.  ({'ulli'diun  of  i>r. 
Churl i^H  Mclluriity,  UuorW'vrk  IIospittiK) 


Fro.  27K— ^''kv<^^:M  1  A'     (ii  hkoi.i     Siroirv  u* 
Fhi.   270,  VtK\v»,i>   I'UuM    Hcuiixn. 


suelj  tnanipnlations  are  carried  out  several  times  a  day  gently,  short  of  giving 
the  jiatient  jtain,  tlie  defurniity  may  he  nearly  or  qnile  fjvereorne  in  the  coiiTse 
of  a  year  en*  two.  In  the  more  severe  cases  0|>erative  treatment  of  one  s*yTi 
or  another  is  imlieat€*d.  The  author  would  exjiress  his  preference  in  tl«'^ 
cases  for  enlling  r>|ieratiou8  with  siiitahle  wedgr^-shapetl  osteotomies  anJ  <li^*'' 
sions  of  tendons  aufl  otlier  si>ft  struetun's  with  the  knife,  rather  than  for  tlK^ 
method  of  frm^ihle  rednefioii  h\^  h]un\  vinlenfH\  The  fonner  method  of  tn^at* 
ment  gives  good  results,  whereas  tlie  latter  is  sonnet inu^s  followed  l»y  sloufjliii'p^ 
ulceration,  laceration  of  hlood- vessels ♦  gangrene,  and  even  l>y  death. 

Acquired  Club-foot.— A  variety  of  causes  may  prodnc**   acquired  tulil'<^ 
et]iiinf>'Varus.     Aujung  tliese  may  be  mentioned  diseases  of  the  joints — U\\^-^ 


CONGENITAL  DEFORMITIES 


657 


culoaia  and  artlirititi  clefonuaiis,  for  example,  although  such  joint  lesions  never 
produoc  the  degree  of  deformity  noted  in  the  congenital  variety.  Extensive 
fraetures,  notably  with  loss  of  snbstauec,  of  the  lower  portion  of  tlio  leg  and  of 
the  bones  of  the  tarsus,  extensive  injuries  of  the  soft  parts,  with  loss  of  snh- 
stanee,  whether  due  to  sudden  meehauiral  violence  or  to  tlie  destruction  of 
tissue  produced  by  scalds,  burns,  electrical  bums,  may  give  rise,  partly  by 
cicatricial  eontraelion  and  ]iartly  by  loss  of  substance  in  lire  iHtnes  to  a  deft>rui- 
ity  of  the  fcHjt  wliieli  more  or  less  closely  resembles  congenital  talipes-otiuino 
vanis.  Tile  most  frequent  causes  of  acquired  club-foot  are,  however,  diseases 
of  the  nervous  system,  or  injuries  of  the  nerves  resulting  in  paralysis  of  the 
Tuuseles  of  the  leg.  The  most  frcMjucnt  disease  of  all  is  anterior  poliomijclilis. 
Other  injuries  and  diseases  of  the  spinal  cord  may  cause  some  of  the  varieties 
of  clulj-foot.  Among  them 
may  be  nientiouerl  cerebral 
palsies,  Friedriclfs  ataxia, 
and  spastic  paralyses.  Pro- 
gressive muscular  atrophy 
may  also  be  mentioned  as 
an  occasional  cause,  notably 
when  the  i>eronei  are  chief- 
ly affected.  lu  the  acquired 
cases  of  club-foot  about 
eighty  per  cent  are  due  to 
anterior  poliomyelitis,  about 
ten  JXT  cent  to  cerebral  le- 
eions,  and  the  remaining 
ten  i>er  cent  are  distrilmtod 
among  cases  of  neuritis, 
nerve  injury,  either  of  the 
periplieral  nerves  or  of  the 
cord,  and  to  trauma  of  the 
foot  irself — i,  e.,  the  con- 
traction of  scars  au<l  frac- 
tures. As  might  be  gath- 
ered frfim  its  causation, 
acquired  elul>-foot  is  com- 
monly unilateral.  The  de- 
form ity  hs  rarely  so  com- 
jjfete  and  tyj»ical  as  iu  the 
congenital    forms.      In    tlie 

cases  due  to  anterior  p»difnuyelifis,  tiie  ^irigiual  jiaralysis  improves,  up  to  a  cer- 
tain point,  and  after  a  time  becomes  stationary  t>r  nearly  so. 

The  metliod  wliereby  the  paralysis  of  gi-oups  af  uuisrle?  of  the  leg  causcF  club- 
foot deformity  is  juirtly  due  to  the  unopposed  contract iou  of  nrm paralyzed  mus- 
4Jl    *^  * 
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cles,  lending  to  ])nll  tin*  lVn4  nmstiintly  iiitu  some  cxaje^^erated  position,  partly 
tlirougli  the  fnrtn*  of  n^nivitv,  wliifli  tends  runtiiiniillv  tu  prodncr  jilantar  Bcrxido, 
and  when  the  p;itient  eonies  to  wtilk  npoti  llio  jmrtly  paralyzed  mt^inlH^r  the 
defoniiitj  tends  thereby  to  be  iiicreused,  Tlje  most  fretjoent  group  of  luusclea 
to  be  paralyzed  in  this  diseat^?  is  the  anterior  tibial,  and  this  aecoimts  for  the 
position  of  plantnr  flexitui  ]iriiduee<]  bv  the  unopposed  action  of  the  muscles 
npon  the  baek  of  ibe  leg.  The  position  of  equinns  is  therehv  produced,  irnJ 
after  a  time  tlie  ef*ntraeted  miiseles  beeonie  i>ernianently  shortened,  so  that, 
nnrelieveil  by  ojx^ration,  the  deformity  is  permanent.  If  b«jtL  anterior  and 
posterior  groniis  uf  muscles  are  paralyze<i  the  deformity  of  the  foot  will  not 
beeonie  marked  until  tlie  patitmt  l>egius  to  use  tlie  limb,  when  it  will  be  created 
bj  l>earing  weight  npon  the  paralyzed  part.     If  these  cases  ore  neglected  and 

the  patient  eontinuea  to  walk 
npon  the  liinb,  similar  changes 
in  tlie  bones  and  soft  parts  oc- 
cur tr>  those  i)l»ser%-ed  in  con- 
genital eiises  of  eliib-fc>»>t. 

The   cliaraeter    of    the    de- 
formity depends,  of  course,  to 
some  extent  upon  the  distrihih 
tion   u{  the   paralysifi.      If  all 
the  anterior  group  of  mu8cl« 
are  ]mriilyze<b  the  nmst  markiNl 
dcfurruity  will  be  that  of  rqui- 
Hits.      If,   nn   the  other  hand, 
tbe    tibialis    antieus    alone    is 
parulyzed,    the    tendency    will 
be   toward    the    production  of 
fqiflnufi  combined  with  valgum. 
If  the  posterior  group  of  miis* 
cles,    tbe   nmscles   of  the  ealf^ 
are     paralyzed,    the     resulting 
paralysis  tends  toward  the  pro- 
due  tion   of  pes   ralcartrus,   iht? 
foot  iM'ing  drawn  into  tlie  posi- 
tion   of  dorsal    flexion    hy   tlie 
mnseles  of  the  front  of  the  lest, 
so  that  the  patient  walks  upon 
the  heeh      Tf  the   peronei  ttre 
paralyzed    the    deformity  prt> 
dnced  tends  to  be  supination  of  the  frHit  or  varus.     It  is  to  be  borne  in  mind  in 
the  eare  of  ehildreii  suffering  from  anterior  poliomyelitis  that  acquired  clnl>-fo<il 
can  be  avoided  in  nt^nrly  all  eases  by  |iroper  enre  during  the  illness.     The  weight 
of  the  Irtthdiithes  sluuild  1h*  kept  from  pressing  the  feet  dow^n  in  plantar  flexion; 
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tlie  Ijeddutbes  shoult!  1:k3  supi»orted  by  a  sm'Uible  f*age,  or  the  like.  Diiilj  passive 
iiiutiuii  of  \\iii  aiikli-jitiiits  aiiil  of  the  jctints  <if  the  tiii'sns  slunild  Im'  pniftifi-d 
ill  order  tu  preserve  the  niutiniis  of  the  joints  am!  h»  prevml  tixaiion  in  an  a!*- 
iiornial  ]Mjsitiun,  While  the  patieni  is  re.stiiig  qnietly  in  Ih.*c!,  the  ^ole,s  ijf  the 
feet  should  ix?  suitably  supporteil. 
After  the  patient  is  able  to  get 
abnit,  the  feet  sbonhl  be  kept  iu  a 
ni»rnuil  position  bv  menns  nf  some 
siipjKirl  ing  apparntns. 

Talipes  Equinui. — -Tali])es  ecpii- 
uus  iij  the  e<iinlihuii  in  wbieli  t!ie 
foot  in  in  a  position  of  ]M:*rumnent 
plantar  flexion.  The  deformity 
may  be  eongenifal  *ir  in-ijuired,  tlie 
hitter  group  being  mueb  nmre  fre- 
(|uent.  As  a  congenital  condition, 
tali]M"s  eqninus  is  rare,  and  usually 
the  deformity  ean  lie  overcome  hy 
simpler  measures  than  are  neces- 
sary when  marked  varus  coexists. 
It  is  sometimes  necessary  to  di- 
vide the  tendo  Aehillis.  Tlie  ac- 
quired fonns  of  talipes  e(piinus 
are  due  t*t  the  same  causes  wlurh 
produce  aciiuiretJ  talipes  etpu'uo 
varns,  that  is  to  say,  anterior  p<> 
liuniyelitis;  cerebral  palsies;  local 
aflfeetions     of     the     nerve-trunks, 

whether  due  to  injnry  or  disease;  Irauniatisms,  whether  uf  the  bones  or  soft 
parts;  diseases  of  the  joints;  anrl  prohmged  e<>ntiuem<'nt  ti>  bed,  when  due 
attention  is  not  paid  to  the  positi*»n  of  the  feet.  In  a<ldititm,  tidiiM^s  equinus 
may  develop  as  a  compensatory  enndilion,  when,  folluwing  fractures  nr  dis- 
eases of  the  hones  iif  the  leg,  the  extremity  is  j>ermanently  shortened,  so 
that  the  foot  must  Ik^  jilncinl  in  plantar  flexion  In^fore  the  tins  can  lx»  brought 
iu  contact  with  llie  ground.  Whereas,  loss  of  sulistance  due  to  trannnitism 
upon  the  inner  bttrder  and  sole  of  the  foot  ]*rndnces  talipes  equino  %^arus,  similar 
lesicms  upon  the  posterior  as|>ect  of  the  {lukle  and  leg  prndnce  the  ecpiinus  posi- 
tion.  The  nn»st  frequent  canses  are  p^Jinmyelitis  and  neglect  to  keep  the 
patieot's  feet  dorsally  llexe*!  and  mobile  during  prolonged  confinement  to  l>ed, 
such  as  follows  fractures  or  other  grave  injuries,  ty|>h<iid  fever,  etc.  Tlie 
deformity  may  exist  in  several  grades.  In  the  slightest  fnrm  the  patient  walks 
upon  his  toes  and  the  fmnt  part  of  the  foot,  but  is  not  quite  able  to  bring  the 
heel  dowTi  to  the  ground.  There  is  thereby  produced  a  moderate  limp.  In  the 
more  severe  grades  the  arch  of  the  foot  is  notably  increased,  the  jiatient  walks 
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upon  tlie  dorsal  surfaces  of  his  toes.  Tlie  condition  entails  a  good  deal  of  pain 
and  disability.  In  still  more  marked  ty]x?s  the  toes  are  bent  so  far  beneath  the 
foot  that  die  patient  walks  upon  the  dorsum  of  the  foot  itself.  The  Ciiudition 
entails  grave  disability. 

Talipes  Calcaneus. — In  this  condition  the  deformity  is  one  in  which  the  fof^t 
is  permanently  held  in  a  position  of  dorsal  flexion,  so  that  the  front  part  of 
the  foot  is  raised  from  the  ground  in  walking  and  the  patient  walks  iijwn  his 
heel.  As  a  congenital  condition,  calcaneous  is  rare,  and  is  never  of  such  s(*rious 
significance  as  in  typical  cases  of  club-foot.  In  the  acquired  forms  the  defonu- 
ity  is  due  more  often  to  anterior  poliomyelitis  with  paralysis  of  the  muscles 
of  the  calf  than  to  any  other  cause.  In  some  of  the  cases  a  more  or  less  marked 
valgus  is  an  associated  deformity  and  the  arch  of  the  foot  is  frequently  exag- 
gerated. As  in  the  other  forms,  pes  calcaneus  may  be  the  result  of  joint  dis- 
eases, of  injuries  to  the  bones,  or  to  the  soft  parts.  The  prognosis  of  the 
condition  depends  largely  upon  early  and  intelligent  therapeutic  measures. 
If  the  deformity  is  neglected,  permanent  changes  occur  in  the  bones,  joints, 
and  soft  parts,  such  that  correction  of  the  deformity  may  be  difficult  or  im- 
possible. The  gait  is  a  stiff  and  nonelastic  one,  although  the  degree  of  dis- 
ability and  suffering  entailed  is  not  as  great  as  in  talii)es  equina  varus. 

It  is  to  he  borne  in  mind  that  all  the  forms  of  club-foot  may  be  more  or 
less  closely  simulated  in  hysteria,  but  more  especially  pes  calcaneus  and  pes 
equinus.  As  was  stated  when  s])eaking  of  traumatic  hysteria,  the  differential 
diagnosis  must  be  made  by  sc^arch  for  hysterical  stigmata — i.  e.,  limitation  of 
the  visual  fields,  anesthesia,  etc.,  and  the  fact  that  under  general  anesthesia 
the  muscles  relax  and  the  deformity  can  be  more  or  less  completely  overcome. 


APPENDIX 
NOTES  ON  A  CASE  OF  RUPTURE   OF  A  POLYCYSTIC  KIDNEY 

Polycystic  kidney,  as  related  in  the  section  in  Vol.  II  devoted  to  that 
topic,  is  a  very  rare  disease.  A  few  additional  data  in  regard  to  it  are  here 
given. 

Preitz,  quoted  by  Watson,  found  in  the  records  of  the  pathological  institute 
of  Kiel  16  eases  of  polycystic  kidney  among  10,000  autopsies.     Watson  says 
that  in  the  record  of  2,429  autopsies  occurring  during  the  last  ten  years  at  the 
Boston  City  Hospital,  there  were  10  cases.     The  pathology  of  the  condition 
is  sufficiently  described  in  Vol.  II,  and,  as  there  stated,  the  occurrence  unilat- 
eral polycystic  kidney  in  the  adult  is  rare.    Thus,  Lejars  {These  de  Paris,  1888, 
p.  12),  also  quoted  by  Watson,^  found  only  2  cases  among  63  adults  in  which 
the  disease  was  unilateral,  and  Seiber  in  an  analysis  of  149  cases  found  only  9 
in  which  but  one  kidney  was  affected.     Cystic  formations  are  not  infrequently 
associated  in  other  organs,  notably  the  liver.     The  disease  in  adults  is  rare 
hefore  the  twentieth  year  of  life,  and  is  most  common  between  the  twentieth 
Md  fiftieth  years.     Thus  the  cases  are  divisible  into  two  groups,  those  which 
lire  congenital,  or  are  observed  in  early  infancy,  and  those  which  do  not  appear 
lentil  adult  life.     The  pathology  of  polycystic  kidney  still  remains  obscure. 
By  many  it  is  believed  that  whether  observed  in  infants  or  adults,  the  cystic 
changes  depend  upon  some  early  disturbance  in  the  development  of  the  organ. 
The  cases  as  they  occur  in  adults  run  a  course  of  somewhat  variable  length, 
Usually  extending  over  a  period  of  years   (see  also  Vol.   II)    and  ending  in 
death.     In  many  instances  the  onset  of  the  disease  is  insidious,  and  no  symp- 
toms at  all  may  occur  in  bilateral  cases  until  the  patients  either  suddenly  de- 
velop uremia  or  suffer  from  a  cerel)ral  apoplexy,  since  arteriosclerosis  is  a 
^>iiconiitant  of  polycystic  kidney  in  fully  twenty-five  per  cent  of  the  cases. 
(-Alharran  and  Imbert.)  ^     The  disease  has  been  divided  into  three  stages  by 
"ilward.     During  the  first  stage,  w^hich  may  last  for  months,  or  years,  during 
^'tich  there  may  be  no  subjective  symptoms,  there  is  a  slightly  progressive  en- 
'^''giement  of  the  kidney.    In  the  second  stage,  tumor  formation  l)ecomes  appre- 
^^^ble,  and  this  stage  may  last  for  an  indefinite  time.     In  the  third  stage  in 
^^  bilateral  cases,  the  symptoms  are  those  chiefly  of  acute  or  chronic  uremic 
I^isioning  ending  in  death.     During  the  second  stage,  in  addition  to  the  jires- 

*  Watson  and  Cunningham.  "  rienito-iirinary  Diseases,"  vol.  ii,  p.  270. 
'  Albarran  and  Imbert,  "Les  Tumeurs  dii  Rein,"  Paris,  1903,  p.  570. 
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eiico  of  i\  tumor,  pain  of  a  dull  aching  character  referred  to  the  site  of  the 
kidney,  or,  in  the  case  wliidi  1  am  about  to  describe,  to  the  epigastrium,  and 
believed  to  be  due  to  gastric  dysi)epsia  is  a  fairly  common  symptom.     The  other 
symptoms  ol)served  are  those  of  advancing  interstitial  nephritis.     In  regard 
to  tlie  pain  in  tlie  course  of  the  disease,  it  may  be  said  that  in  some  caaes  it 
resend)les  renal  colic.     In  a  j)ersonal  communication  Dr.  Frank  Hartley  in- 
forms me  that  he  had  under  observation  several  years  ago  a  gentleman  who 
suffered  from  bilateral  ])olycystic  kidney.     JIc  came  to  the  hospital  suffering 
with  severe  i)ain,  resend)ling  renal  colic.     The  large  tumors  were  readily  pal- 
pable on  eitlu»r  side  of  the  abdomen.     One  of  them  was  cxjiOHcd  through  an 
incision  and   the  diagnosis  thus  confirmed  of  polycystic  kidney.      Several  of 
tluj  cysts  were  punctured  and  the  wound  was  closed.     The  patient  did  well, 
but  sulFereil  during  his  stay  in  the  hospital  from  a  sudden  attack  of  intense 
pain  in  both  loins  and  an  increase  in  the  size  of  the  tumors.     Suddenly,  with- 
out special  cause,  the  patient  ceased  to  hav(»  ]>ain,  had  an  enormous  ]M)lyuria 
which  lasted  for  a  <lay  or  more,  and  upon  physical  examiiuition  the  tumors  wea* 
found  to  have  greatly  diminished  in  size.     Dr.  Hartley  informs  mo  that  one 
or  more  such  attacks  have  r>ccurred  since,  an<l  that  for  a  considerable  i^ri«>fl 
after  one  of  these  attacks  the  kidneys  remained  comj)aratively  small  for  a  number 
of  niontbs.     They  W(M-e  still  j>ali)able,  but  had  greatly  diminished  in  size. 

Jn  the  cas(%  coIohmI  photr)gra])hs  of  whose  kidney  are  shown  in  the  plates, 
the  patient  was  a  man,  aged  thirty-four  years,  wlu)  entered  my  service  in  the 
\ew  York  llos])ital  on  Sunday,  ^^ay  :i*3,  11>()0,  with  the  f(dlowing  history: 

II(?  ha<l  enjoyed  throughout  his  life  reasonably  good  health  and  had  never 
suffered  from  any  symptoms  n^ferable  to  his  gen i to-urinary  tract.  He  was  said 
to  have  bad  an  attack  of  malarial  fev(»r,  accpiired  during  a  visit  to  Cuba.  Dur- 
ing the  j)ast  few  years  he  has  had  from  time  to  time  attacks  of  ])ain  referred 
to  his  e])igastrium,  for  which  he  had  consulted  s(*veral  physicians,  who  had 
nuule  a  diagnosis  of  gastric  dyspepsia  of  indeterminate  causation.  The  attacks 
were  not  very  sevcM'e  and  were  never  ref(»rred  to  the  regi<m  of  the  kidney. 

On  Saturday  evening,  the  day  before  admission  to  the  lu)spital,  while  alxuit 
to  descend  the  stairs  of  an  elevat(»d  railway  station  in  Brooklyn,  he  caught  his 
heel  in  the  rublxM*  matting  and  ]>itched  headlong  down  a  flight  of  steps.  He 
was  rendered  unconscious  by  thi^  fall,  was  jucked  up  by  a  i)atrol  wagon^  and 
taken  to  the  jxdice  station.  He  regained  consciousness  a  few  moments  after 
he  was  hurt,  an<l  felt  well  enough  in  a  short  time  to  proceed  to  his  home  in 
tlu?  City  of  New  York.  He  rcreivcMl  several  contusions  of  the  face  and  scalp, 
but  no  other  injuries  of  whi(*h  he  was  conscious  except  that  he  suffered  a  mod- 
erate amount  of  pain  in  tb(»  left  loiu.  He  went  to  lu^d  and  slept  fairly  'well. 
The  next  morning  be  observed  tbat  his  urine  was  bbMuly,  and  at  ah<Mit  the 
hour  of  three  in  the  ai'lenioon  lie  came  t<»  \hv  hospital  in  a  cab.  I  saw  him 
about  an  h(»Mr  later. 

He  was  a  fairly  w(^ll-nouri>be<|  individnal,  rather  slench^r  than  st<nit.      He 
said  that  for  some  time  he  had  had  a  chnmic  couirh.     There  were  no  external 
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evidences  of  injury  except  the  contusions  of  the  face  and  scalp  and  a  small 
ibrasion  in  the  mid-axillary  line  oi)])osite  to  the  seventh  rib  upon  the  left  side. 
Urine  passed  after  he  entered  the  hospital  was  of  a  d(»ep  port-wine  color.  The 
heart  and  lungs  appeared  to  be  normal.  Ilis  temperature  was  not  elevated, 
his  pulse  was  90.  He  complained  of  a  sense  of  distention  and  soreness  in  the 
left  side  of  the  abdomen  and  loin,  just  below  the  ribs. 

Physical  examination  showed  that  the  left  loin  was  occupied  by  a  consid- 
erable tumor  mass  extending  downward  to  the  level  of  the  umbilicus  and  within 
two  inches  of  the  median  line  in  front.  The  mass  (extended  ui)war(l  beneath 
the  ribs.  It  was  flat  on  percussion,  and  the  colon,  displaced  somewhat  toward 
the  inner  side,  lay  in  frrmt  of  it  and  produced  an  area  of  tymj)anitic  resonance. 
The  left  side  of  the  abdomen  over  the  tumor  was  mark(»(lly  rigid  and  quite 
tender.  The  patient  looked  rath(»r  pale  and  anemic,  and  a  diagnosis  was 
made  of  a  rupture  of  the  left  kidney  with  a  large  perirenal  retro])eritoneal 
hematoma. 

The  patient's  condition  being  good,  I  did  not  ojuTnte  ujxmi  him  until  the 
following  morning.     Under  gas  and  ethcT  an  incision  was  made  ])arallel  to  the 
ribs  upon  the  left  side,  bc»giiming  at  tlu^  outer  border  of  the  rectus  in  front, 
^o  inches   below   the   costal   margin   and    extending   backward   and    outward 
slightly  convex  downward   to  the  outer  border  of  the  erector  spina*  muscle. 
C'pon  opening  the  loose  perirenal  fat,  a  hematoma  of  moderat(»  size  was  en- 
^c^ed;  but  further  explorations  showed  the  presence  of  a  large  polycystic  kidney, 
^hich  was  ruptured  horizontally  at  the  junction  of  the  U])j)er  with  the  middle 
Airds  of  the  tumor.     The  illustrations  are  about  one  third  the  size  of  the 
^i^an.    The  ru])ture  was  on  the  anterior  aspect  of  the  growth  and  almost  com- 
pletely separated  it  into  two  parts. 

Uiwn  palpation  of  the  opposite  kidney  through  the  wound,  it  a])]x>ared  to 
^  of  normal  size  and  consistence.  The  kidney  upon  the  left  side  was  removed 
without  difficulty  and  with  trifling  hemorrhage.  The  ureter  apixjared  normal 
ftiid  the  renal  artery  and  vein  were  of  about  nornuil  size.  The  wound  Avas 
siitured,  with  a  suitable  gauze  drain  left  at  its  posterior  angle.  The  patient  did 
^ot  suffer  from  shock  and  continued  to  pass  abundant  urine.  The  wound -healed 
P^^  primam,  except  for  the  drainage  oprming. 

Upon  the  third  day  after  the  o])eration  the  ])atient  passed  sev(»nty-two  ounces 
*^  Urine,  and  at  present,  three  weeks  after  the  operation,  is  ])assing  from  forty 
^  fifty  ounces  a  day.  The  urine,  however,  shows  (evidences  of  a  moderate  ne- 
''^ritis.  It  is  of  a  specific  gravity  of  1.012,  contains  a  perceptible  trace  of 
'^Utnin,  together  with  granular  and  hyaline  casts.  The  patient  has  a  moderate 
■^^^gh,  with  very  little  expectoration,  in  which  no  tubercle  bacilli  have  been 
*^'Jid.  The  probabilities  seem  to  l)e  that  he  will  survive,  but  whether  or  not 
^'^  remaining  kidney  will  c(»ntinn(»  to  functionate,  whether  Ik^  will  die  eventu- 
',y  of  nephritis,  or,  on  tin*  other  hand,  whether  the*  organ  will  undergo  a 
^ilar  cystic  change,  it  is  at  present  im])ossibl(*  t(^  say.  The  interesting  fea- 
^^^  of  the  case  are  that  the  tumor  had  never  produced  any  definite  symp- 
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toms,  and  that  it  should  only  have  been  discovered  after  its  accidental  rnpture,^^ 
the  latter  accident  being,  so  far  as  I  am  aware,  unique: 

XoTE. — Since  the  above  was  written,  three  months  ago,  the  patient  ha?  ^^^ 
apparently  made  a  complete  recovery. 

NOTES  ON  THE  DETECTION  OF  THE  NEGRI  BODIES  IN  RABIES 

Since  th(»  article  in  Vol.  I  on  Rabies  was  written,  a  new  method  of  stai  ..^n 
ing  has  been  devised  which  is  raj)id  and  is  believed  to  give  more  certain  a^crud 
satisfactory  results.  The  method  was  devised  by  Ur.  Harris,  of  the  Ileal^ntlj 
Department  of  St.  T^ouis.  My  attention  was  recently  called  to  it  through  t — mho 
kindness  of   Prof.    Mazyck  P.  Ravenel.      The  method  is  as  follows:   Fix  in 

methyl  alcohol  one  minute;  wash  in  order  to  remove  alcohol;  immerse  in  c^mmJd 
saturat(Ml  solution  of  alcohol  soluble  eosin  one  to  three  minutes  (ninety-five  ^^^x^r 
cent  alcohol ) ;  wash  two  or  three  seconds  in  order  to  remove  excess  of  eosi^Su ; 
immerse  in  free  solution  of  l^nna's  alkaline-methylene  blue  five  to  fifteen  i^  _  cc- 
onds;  wash  in  water;  decolorize  in  ninety-five  per  cent  alcohol,  and  foil— ■ow 
with  absolute  alcohol,  xylol,  and  balsam,  or  blot  and  dry  in  the  air.  The  ent — lire 
process  requires  less  than  five  minutes. 

The  essential  part  of  the  method  is  that  the  alcoholic  solution  of  eosin  m-^^iist 
be  old, 

THE   PARATHYROID   GLANDS 

Although  the  presence  of  the  parathyroid  glands  was  known  to  patholog ists 

(Virchow  in  18G3  and  Remak  in  1855)  they  were  first  described  accurately-  '     bv 
Sandstrom  in  1880.     They  were  regarded  by  him  as  portions  of  embrvcr""»nie 
thyroid  tissue.     They  were  rediscovered  by  Gley  in  1891.     He,  like  Sandstr^Sliiu, 
discovcHMl  but  two  of  these  bodies — namely,  the  lower  ones.     Gley  discovc-^  Ted 
in  |)art  the  importance  of  the  parathyroids  for  the  organism,  and  by  exj^^^ri- 
mentation  showed  that  in  animals,  if  he  removed  the  external  parathyro-  :5<ls 
together  with  the  thyroid,  the  animals  suffered  from  tciany.     If,  on  the  ofc  btr 
hand,  the  parathyroids  were  permitted  to  remain  tetany  did  not  follow.     Si  ii<v 
that  time  a   hirge  number  of  investigators  have  busied  themselves  with        the 
])hysiol()gical   f mictions   and   pathology   of  the  parathyroids.      In   Americ^^  '^ 
large  amount  of  this  work  has  been  done  by  W.  G.  MacCallum  in  Baltiui  ^>ri\ 
at  present  at  the  head  of  the  Pathological  Department  in  the  College  of  lE^^}'- 
sicians  and  Surgeons  of  the  Columbia  University.     Much  work  and  a  nui^il'^r 
of  interesting  observations  have  also  been  made  on  the  parathyroids  by  W'^.  '*^- 
Ilalsted,  of  Baltimore.     The  results  of  their  investigations  together  with  rr»il'^ 
ences  to  the  literature  of  the  subject  may  be  found  in  Johns  Hopkins  TTospi^'^'        ;: 
BuUctin   (1005,  xvi,  87),  also  Johns  Hopkins  Hospital  BuUeiin   (1908)  ml        ] 
British  Medical  Journal  (1906,  ii,  page  1282).     For  the  report  of  a  case  md        \ 
a  bibliography,  see  "  Tetany  Parathyreopriva,"  by  Eugene  H.  Pool  (Annals  of       ; 
Surgery,  October,  1907,  page  507).    For  the  description  of  a  case  in  the  humaB        ■ 
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iKMng  of  the  symptoms  of  incomplete  extirpation  or  of  temporary  interference 
with  function  of  the  parathyroids,  see  Halsted  {American  Journal  of  the  Medi- 
cal Sciences,  July,  1907).  The  following  data  in  regard  to  the  anatomy  of  the 
parathyroids  is  quoted  from  W.  G.  MafcCallum  (British  Medical  Journal, 
1906,  ii,  1282). 

Tliero  are  usually  four  parathyroid  bodies  in  man  as  w^ell  as  in  the  lower 
animals.  MacCallum  states  that  in  obese  persons,  or  in  those  who  have  suf- 
fered from  wasting  diseases,  the  parathyroids  may  be  hard  to  find,  but  when 
once  found  they  are  easily  recognized,  and  that  they  may  be  distinguished 
from  accessory  thyroids,  lymph  nodes,  and  other  structures.  The  average  size 
of  the  parathyroids  is  from  6  to  8  by  3  by  1  to  2  mm.  In  some  cases  the  bodies 
are  as  large  as  1  cm.  by  4  to  5  mm.,  in  other  cases  they  are  much  smaller.  In 
sliape  they  are  flattened,  usually  elliptical  or  tongue-shaped,  and  quite  soft. 
Their  soft,  flabby  consistence  aids  in  distinguishing  them  from  bits  of  thyroid 
tissue,  which  are  notably  more  firm  and  elastic,  or  from  lymph  nodes,  also 
more  firm. 

Their  surface  is  smooth  and  glistening  and  except  for  the  red  lines  of  minute 
vessels  it  is  homogeneous  in  appearance,  differing  in  that  respect  from  the  grayish 
pink  or  red  lymph  nodes,  in  the  surface  of  which  the  gray  lymph  cords  can  gen- 
erally be  made  out.  They  are  of  a  clear  light-brown  color,  though  they  may  be 
pale  in  anemic  subjects  and  in  obesity.    When  congested  they  appear  brownish-red. 

Their  bright-brown  color,  together  with  their  softness,  are  the  characters 
which  render  them  easily  recognizable. 

Situation. — ^The  parathyroids  lie  along  the  posterior  inner  edges  of  the 
lateral  lobes  of  the  thyroid,  as  a  rule,  though  variations  are  numerous.  Mac- 
Callum  says: 

It  is  often  quite  difficult  or  impossible  to  find  both  of  them  on  each  side;  one 
or  more  may  lie  on  the  lateral  aspect  of  the  thyroid  or  even  on  the  part  of  the 
trachea  below  the  thyroid  as  far  as  the  bifurcation. 

The  glands  bear  no  definite  anatomical  relation  to  the  recurrent  laryngeal 
nerves.  MacCallum  describes  the  parathyroids  in  man  as  occurring  in  two 
pairs,  as  a  rule,  an  upper  and  lower.    He  says : 

In  most  instances  the  lower  and  larger  glands  lie  near  the  posterior  edges  of 
the  thyroid  lobes  in  the  loose  tissue  which  fills  the  notches  just  above  the  rounded 
lower  lobules,  and  on  the  branches  of  the  inferior  thyroid  arteries  which  enter  the 
thyroid  at  those  points.  In  most  cases  the  upper  glands  lie  against  the  esophagus, 
at  the  points  where  the  superior  thyroid  arteries  fade  away  along  the  posterior 
edges  of  the  thyroid  lobes. 

In  dogs  the  glands  may  be  embedded  in  the  thyroid  itself.  MacCallum  did 
not  find  that  such  was  the  case  in  human  beings.  Accessory  thyroid  glands  are 
frequent  in  animals.     They  may  also  occur  in  man. 


666  Al'PENDlX 

The  parathyroids  are  believed  to  be  derived  from  the  epitheliniu  lining 
the  third  and  fourth  branchial  clefts.  In  structure  the  parathyroids  belong 
to  the  group  of  ductless  glands.  They  are  surrounded  by  a  thin  fibrous  capsule 
which  sends  delicate  septa  into  the  interior.  The  glandular  substance  is  made 
up  of  epithelial  cells  containing  large  nuclei  embedded  in  a  rich  capillary 
network.  Minute  cystliko  cavities  have  been  observed  in  the  glands,  contain- 
ing a  form  of  colloid  material.  Chemically,  the  blands  are  found  to  contain 
glycogen.  The  most  important  surgical  intere-^t  attaching  to  the  parathyroid 
bodies  is  that  their  operative  removal  during  thyroidectomy  is  followed  by 
tetany, 

Eemoval. — It  has  long  been  known  that  in  man  and  the  lower  animals  the 
comph^te  removal  of  the  thyroid  gland  was  followed  in  certain  cases  by  convul- 
sive seizures,  characterized  by  generalized  convulsions,  together  with  s])asmodic 
contractions  of  groups  of  muscles,  notably  in  the  upper  extremity,  the  con- 
traction of  the  muscles  of  the  hand  and  forearm,  producing  the  jK>sition  known 
as  ''  accoudieur's  hand,"  a  rapid  and  lalx)red  respiration,  salivation,  and  death, 
sometimes  in  a  few  hours,  sometimes  after  a  period  of  several  days,  preceded 
by  stupor  and  coma.  There  is  not,  as  a  rule,  a  marked  elevation  of  tempera- 
ture, nor  is  the  pulse-rate  notably  accelerated.  The  symptoms  may  follow  in 
from  two  to  five  days  after  the  operation.  In  other  cases,  for  reasons  not 
entirely  clear,  such  symptoms  may  be  postponed  for  several  months.  At  the 
present  time  it  is  certain  that  this  peculiar  train  of  symptoms  depends  not 
upon  the  total  removal  of  the  thyroid,  but  uiKm  the  fact  that  the  parathyroids 
are  removed  or  seriously  injured  at  the  same  time.  For  this  reason,  at  pres- 
ent, when  a  large  part  of  the  thyroid  is  to  be  removed,  preservation  of  the 
posterior  part  of  the  capsule  is  carefully  practiced,  so  that  the  parathyroids 
may  be  avoided.  In  certain  cases  incomplete  extirpation  of  the  parathyroids, 
or  tcmj)orary  interference  with  their  function  as  the  result  of  impainnent  of 
circulation  or  mechanical  injury  during  operation,  may  be  followed  by  a 
milder  form  of  tetany,  which  has  been  designated  by  Halsted  *'  subtetanic 
hypoparathyreosis."  A  case  of  this  kind  is  descril>ed  by  Halsted  in  the 
American  Journal  of  the  Medical  Sciences,  July,  1007. 

It  is  somewhat  difficult  to  account  for  those  forms  of  tetany  which  occur  in 
gastric  dilatation,  etc.,  as  descril)ed  in  Vol.  IT,  on  the  supi>osition  that  this  form 
of  the  disease  is  also  due  to  disturbances  of  the  parathyroid  glands.  MacCalhim, 
from  his  experiments  upon  animals,  concludes  that  in  animals  deprived  of  thoir 
parathyroids  a  poison  exists  in  the  blood  which  combines  with  certain  cells  in 
the  central  nervous  system,  and  that  it  is  one  of  the  functions  of  the  para- 
thyroid irlands  to  destroy  or  render  innocuous  this  poison.  This  conclusion 
might  exphiiii  tlie  o(»curroiice  of  certnin  cnses  of  gastric  tetany  if  we  conehnlc 
tliiit  in  these  the  parathyroids  were  injictive  or  nne(]iial  to  their  task.  Tnd(V<l 
certain  faets  wonl<l  seem  to  indicate  tliat  tin's  is  the  true  explanation.  Tims, 
MacCallum  found  at  autoy)sy  in  a  case  of  gastric  tetany  an  increased  minil^er 
of  eosinophile  cells  and  evidences  of  beginning  proliferation  in  the  principal 
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cells  of  the  parathyroids,  and  he  regarded  these  changes  as  evidences  of  hyi)er- 
j)ksia  following  functional  insufficiency  of  the  parathyroids. 

Other  observers,  however,  have  found  the  parathyroids  unchanged  in  cases 
of  gastric  tetany.     Pregnancy  and  menstruation  aj)pear  to  predispose  to  tetany 
in  women.     Hemorrhages  into  the  parathyroids  have  been  observed  in  certain 
cases  of  infantile  tetany. 

Effect  on  the  Calcium  Metabolism. — The  observations  of  ^NfacCallum  and 
^oegtlin  seem  to  show  that  the  parathyroids  exercise  some  sort  of  control  over 
'the  calcium  metabolism.     It  has  been  noted  that  animals  fed  on  milk  contain- 
ing a  large  amount  of  calcium  do  not  develop  tetany  so  readily  as  others,  and 
-that  the  symptoms  of  tetany  in  dogs  can  be  caused  to  disapjiear  at  once  by  the 
injection  of  a  solution  of  a  calcium  salt  into  the  jugular  vein.     The  effects  of 
'the  injection  last  for  a  day  or  more,  when  the  symptoms  return,  but  can  again 
le  caused  to  disappear  by  another  injection.     It  has  also  been  observed  that 
incases  of  tetany  there  is  an  increased  amount  of  calcium  in  the  urine,  whereas 
the  amount  of  calcium  in  the  blood  is  diminished.     In  regard  to  the  treatment 
of  ix>stoperative  tetany  due  to  removal  or  destruction  of  the  parathyroids,  it 
is  to  be  observed  that  as  yet  no  satisfactory  treatment  has  been  devised.     The 
symptoms  may  be  ameliorated  by  feeding  the  animal,  or  the  individual,  upon 
Veef  parathyroids,  as  demonstrated  by  Ilalsted,  and,  as  stated,  by  injection  into 
the  venous  circulation  of  calcium   salts,   but  these  measures   are  only  tem- 
porary and  in  bad  cases  do  not  save  life.     Avoidance,  therefore,  of  injuring 
the  parathyroids  when  operating  upon  the  thyroid  gland  is  very  important. 
Halsted  has  sho^\^^  that  the  parathyroids  nuiy  be  transplanted  successfully,  and, 
if  during  an.  operation  it  is  discovered  that  one  of  the  parathyroids  has  been 
Temoved,  it  should  be  transplanted  at  once  either  into  the  thyroid  or  into  the 
«ubperitoneal  tissue  of  the  anterior  abdominal  wall,  or  into  the  spleen.     (See 
W.  S.  Halsted,  American  Journal  of  Medical  Sciences,  vol.  cxxxiv.  No.   1, 
July,  1907.)     Von  Eiselsberg  grafted  the  parathyroid  into  the  rectus  muscle 
in  a  postoperative  case  of  tetany  with   success.      Injc<*tions  of  parathyroid 
emulsion  were  made  by  Branham  in  a  case  of  accidental  removal  of  one  or 
more  of  the  parathyroids.    In  this  case,  however,  some  of  the  parathyroid  tissue 
remained  and  resumed  its  function. 

Selation  to  Convulsive  Conditions. — A  number  of  other  convulsive  conditions 
We  been  thought  to  bear  some  relation  to  the  parathyroids.  Anumg  them 
may  be  mentioned  epilepsy  and  paralysis  agitaus,  eclampsia  and  myoclonus, 
^i  it  has  been  supposed  that  parathyroid  disease  might  bear  a  causative  rela- 
tion to  osteomalacia  and  rachitis.  The  function  of  the  kidneys  also  has  been 
thought  to  bear  some  relation  to  the  parathyroids. 

Tumors  of  the  parathyroids  hav(»  iK'cn  obs(*rv(Ml  in  a  numl)er  of  cases, 
the  tumor  being  in  the  nature  of  adeuouia,  soiiH^tiuies  of  considerable  size. 
Tnberculosis  of  the  parathyroids,  cystic  aud  fatty  degeneration,  and  colloid 
degeneration  have  also  been  described. 
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RECENT  IMPROVEMENTS  IN  X-RAY  APPARATUS  AND   X-RAY 

TECHNIC 

The  improvements  in  X-ray  apparatus  and  X-ray  technic  during  recent  years 
have  been  in  the  direction  of  the  production  of  coils,  and  static  machines  capable 
of  delivering  a  hirger  amount  of  electrical  energy  throug:li  the  tube  in  a  given 
time;  (^f  tubes  of  larger  size  permitting  the  continuous  use  of  a  large  amount 
of  energy  for  a  longer  period ;  of  devices  for  the  protection  of  X-ray  patients 
and  oi)erators  against  burns;  and  of  mechanical  devices,  some  of  them  auto- 
matic, whereby  the  amount  of  electrical  energy  both  in  the  primary  an<l  second- 
ary circuits  can  l)e  accurately  controlled  and  measured ;  of  mechanical  devices 
for  the  more  perfect  production  of  stereoscopic  pictures,  and  of  apparatus  for 
the  viewing  of  stereoscopic  pictures;  and,  lastly,  of  transformers  constructed 
in  such  a  nuimier  that  either  the  direct  or  the  alternating  curn»nt  may  Ix?  u«h1 
as  a  primary  source  of  energy,  and  that  in  either  case  the  impulses  pass  in 
but  one  direction,  and  that,  further,  the  current  is  rhythmically  and  rapidly 
interrupted,  so  that  no  other  interrupter  is  required. 

In  regard  to  X-ray  coils,  it  may  be  said  that  the  improvements  consist  in 
changes  in  the  winding  of  the  primary  coil  and  in  the  manufacture  of  the 
core,  such  that  a  secondary  discharge  of  increased  amperage  is  delivered  by 
the  secondary.  This  increase  in  the  quantity  of  the  secondary  discharge  excites 
the  X-ray  tube  to  give  off  a  larger  quantity  of  rays  in  a  given  time  and  permits 
the  times  of  exposure  to  be  greatly  diminished  in  length.  Thus,  at  present. 
X-ray  pictures  of  the  head  may  be  taken  in  from  ten  to  fifteen  seconds,  pictures 
of  the  kidney  region  in  five  seconds,  pictures  of  the  thorax  may  be  taken, 
such  that  the  heart  and  the  diaphragm  give  a  fairly  sharp  outline  nix)n  the 
photographic  plate,  and  pictures  of  the  thinner  parts  of  the  body  require  a 
second  or  a  fraction  thereof.  These  very  short  exposures  produce  X-ray  nega- 
tives of  great  sharpness  and  wealth  of  detail.  Xot  only  the  bones,  but 
also  in  many  instances  the  thicker  soft  parts  can  be  more  or  less  clearly 
portray(»d,  especially  if  stereoscopic  pictures  are  made.  The  most  nioilem 
static  machines  are  made  with  very  numerous  ])lates  of  large  size,  and  thc>e 
machines  deliver  a  quantity  of  energy  which  compares  very  favorably  with 
the  best  coils. 

In  regard  to  tubes,  the  tubes  are  made  much  larger  than  formerly,  an<l 
the  increase  in  size  permits  the  discharge  of  a  large  amount  of  current  for  a 
considerable  number  of  seconds  without  undue  heating  effect.  The  nia<t 
practical  and  efficient  cooling  device  apj)ears  to  be  the  use  of  a  metal  backimj 
attached  to  the  anticathode,  tlu^  device,  namely,  used  in  the  (lundcdach  tiil^e. 
Copper  a])pears  to  be  an  efficient  metal  for  this  apparatus,  since  it  is  an 
excellent  conductor  of  lu^at.  For  the  purj)ose  of  regulating  the  vacuum  in 
the  tube,  the  method  of  reduction  used  in  the  Gundela(*h  tube,  as  descrilKMl  in 
Vol.  I,  is  as  efficient  as  any.  The  device  formerly  used  in  the  queen  tube, 
also  described  in  Vol.  I,  or  some  modification  thereof,  is  also  used  in  certain 
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tubes.  The  best  tubes  made  in  America  today  appear  to  be  those  in  which 
these  two  devices  of  air  cooling  through  a  large  surface  of  metal  and  of  the 
regidation  of  the  vacuum  by  secondary  adjustable  spark-gap  is  used.  The 
device  used  to  prevent  the  occurrence  of  the  secondary  discharge  in  the  wrong 
direction  through  the  tube  are  multiple  spark-gaps  in  series  and  in  parallel. 
They  are  more  or  less  efficient. 

Of  interrupters  it  may  be  said  that  the  Wehnelt  interrupter  is  still  in  com- 
mon use,  and  that  the  Caldwell  interrupter  has  been  developed  by  Dr.  Caldwell 
into  a  more  efficient  device.  Larger  quantities  of  electrical  energy  may  be 
passed  through  the  primary  by  increasing  the  number  of  holes  in  the  porcelain 
jar.     (See  Vol.  I,  the  X-rays  in  Surgical  Diagnosis.) 

An  efficient  device  is  the  use  of  a  transformer  in  the  primary  circuit,  such 
that,  as  stated,  the  waves  all  occur  in  the  same  direction.  With  this  apparatus 
either  the  direct  or  the  indirect  current  may  be  used,  and  by  the  use  of  step-up 
transformers  the  primary  current  may  be  raised  to  a  A^ery  high  voltage  indeed. 
The  compression  diaphragm  is  used  by  a  certain  proportion  of  X-ray  oper- 
ators, and  by  others  its  use  is  omitted.  A  comparison  of  the  pictures  taken 
with  and  without  the  compression  diaphragm  has  not  convinced  me  that  its 
use  is  of  very  great  advantage,  except  to  keep  the  part  quiet. 

For  the  greater  safety  of  the  X-ray  operator  and  his  patients,  it  is  now 
customary  to  inclose  the  tube  itself  and  even  the  coil  in  metal  or  metal-lii.ed 
boxes.  At  one  side  of  the  tubie  a  window  is  left,  through  which  the  X-rays 
emerge.  Devices  have  also  been  used  whereby  the  anticathode  is  surrounded 
by  metal  or  glass  within  the  tube  itself,  leaving  only  a  small  window  for  the 
emergence  of  the  rays.  Still,  with  all  these  devices,  X-ray  burns  occasionally 
occur,  and  the  hands  of  X-ray  operators,  unless  they  are  extraordinarily  careful, 
are  likely  to  become  the  seat  of  a  chronic  dermatitis  of  a  threatening  character, 
as  already  described. 

The  use  of  the  X-rays  has  during  the  past  few  years  come  to  be  more  and 
more  in  the  hands  of  specialists.  As  the  apparatus  lias  been  improved,  so  has 
Its  cost  been  greatly  increased,  and,  moreoA^r,  for  the  production  of  good  X-ray 
pictures  a  large  amount  of  practice  and  skill  are  necessary.  The  average  sur- 
geon no  longer  attempts  to  take  X-ray  pictures  himself. 

A  device  sometimes  very  useful  in  tracing  the  course  of  the  ureters,  and 
Notably  in  cases  where  the  ureter  or  its  jx^lvis  is  (Hlate<l,  and  for  the  demon- 
stration of  these  conditions  by  means  of  the  X-rays,  is  to  inject  the  ureter 
through  a  ureteral  catheter  with  a  strong  solution  of  ar(jijroh  An  X-ray  j)ic- 
ture  is  then  taken  with  the  solution  in  sitUj  and  the  outlines  of  the  ureter  and 
pelvis  are  clearly  shown  in  the  X-ray  picture.  The  device  is  a  very  successful 
one.  By  feeding  patients  a  quantity  of  bismuth  mixed  with  starchy  food,  rice, 
potatoes,  etc.,  it  is  possible  to  take  X-ray  pictures  showing  the  outlines  of  the 
stomach,  the  presence  of  pyloric  narrowing,  hour-glass  stomach,  etc.  Enemata 
containing  bismuth  allow  the  outline  of  the  colon,  the  presence  of  strictures, 
etc.,  to  be  demonstrated. 
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A  large  number  of  mechanical  improvements  have  been  made  in  the  X-ray 
apparatus  itself  aii<l  in  the  accessory  apparatus — namely,  in  X-ray  tables,  in 
devices  for  tlie  production  of  stereoscopic  X-ray  pictures  and  also  in  mctli- 
ods  of  viewing  the  same.  The  devices  relating  to  tables  are  mechanical  ar- 
rangements, such  that  the  patient  may  be  su])jxMed  quietly  in  comfortable 
positions ;  and,  further,  devices  which  permit  tilting  of  the  table  and  of  the  part 
Avhich  it  sup[)orts  with  reference  to  the  plane  of  the  anticathode,  and  conse- 
quently to  the  line  of  direction  of  the  rays.  This  oblique  illuminaticm  is  useful, 
and  won  essential,  when  taking  pictures  of  certain  parts  of  the  body,  as  has 
already  becai  described  in  Vol.  I. 

A  very  convenient  device  for  taking  pictures  has  been  developed  by  Dr. 
Caldwell,  of  this  city.  The  X-ray  tube  inclostnl  in  a  metal  box  is  attached 
to  a  framework,  and  in  taking  pictures  the  tube  itself  is  placed  beneath  tiie 
table.  Above  the  table  and  attached  to  the  same  framework  is  a  shelf  having 
a  celluloid  bottom,  or  some  other  material  pervious  to  the  rays.  This  shelf 
is  placed  over  the  part  to  be  pictured.  V]ycm  it  is  laid  the  X-ray  plate  inclostnl 
in  its  envelopes,  and  above  that  is  a  fluorescent  screen.  The  distance  of  the 
tube  from  the  plate  is  readily  adjustable,  and  can  he  read  off  from  a  suitable 
indicator.  The  tube  and  plate  can  be  rotated  to  any  possible  angle,  or  tunied 
over  completely,  so  that  the  tube  is  on  top  and  the  plate  beneath  the  patient 
In  addition  tlierti  is  a  device  whereby  stereoscopic  pictures  may  be  taken,  half 
the  jdate  being  covered  during  the  exposure  by  a  metal  plate,  and  by  a  clever 
mechanical  device,  at  the  end  of  the  exposure,  the  other  half  of  the  plate  is  un- 
covered, the  tube  is  moved  in  an  arc,  the  center  of  its  circle  l)eing  at  the  center 
of  the  plate,  a  suitable  distance,  and  a  second  ex|)osure  is  made.  These  me- 
chanical devices  are  so  cleverly  arranged  that  once  the  apparatus  is  set  in 
motion  the  entire  process  proceeds  mechanically  and  automatically,  including 
a  prearranged  time  of  exposure. 

For  viewiug  X-ray  pictures,  either  stereosco])ic  or  other.  Dr.  Caldwell  has 
coustructed  a  very  ingenious  cabinet.  The  interior  of  the  cabinet  has  as  a 
back  wall  a  dead  white  surface;  numerous  electric  lights  are  arranged  so 
that  while  no  din^ct  rays  are  visible  from  the  front  of  the  cabinet,  the  dead 
white  surface  at  its  back  is  intensely  illuminated.  This  illumination  may  lie 
varied  in  int(»nsity,  and  even  in  dirc^ction  to  some  extent  by  switching  on 
suitably  arranged  series  of  banks  of  incandescent  lights.  The  X-ray  plates 
to  be  ins])ected  are  ])la(*ed  at  the  front  of  the  cabinet,  and  movable  horizontal 
and  verti(*al  curtains  are  adjusted  in  such  a  manner  that  all  light  is  cut  oflF 
except  sucli  as  comes  through  the  plates.  The  d(»vice  exceeds  in  efliciency  any 
other  within  my  kuowledge  for  the  inspection  of  X-ray  negatives.  The  reflec- 
tion from  the  back  of  the  cabinet  is  diffuse  and  brings  out  the  details  of  the 
negatives  with  gn^at  clearness.  In  case  the  negatives  are  stereoscopic,  they  are 
placed  side  by  side  in  front  of  the  cabinet  and  viewed  by  a  small  hand  stereo- 
sco]>e.  This  stereoscop(\  a  modification  of  one  of  Wheatstone's  devices,  con- 
sists of  two  riglit-angl(Ml  glass  ]>risms  held  in  a  suitid)le  frame.     The  prisms 
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are  adjiistabl**  fur  the  piii>illury  distance  of  the  exiiminer,  and  are  capnlvle  i\\m 
of  a  riitiitiuii  npoii  a  vt-rtical  axis,  Th(!  ligLl  fruiii  ('a(*li  X-niy  iie^ativt' 
strikes  its  prism  in  surh  a  inaiirnr  that  if  is  refracted  t<«vvar<!  the  uiit,sidr*  siir- 
faee  of  thi^  prism,  vvheiic*e  it  is  totally  rethH-teil  to  the  surfuee,  whieh  is  opposite 
to  the  eye  oi  iUv  observer,  Tlie  light  rays  from  the  j»risitis  emerge  to  the  eyes 
practically  paralleL  The  arrangement  is  siieh  that  the  drvtihlo  image,  always 
evident  when  the  Wlieatstone  stereoseo}>e  consists  of  glass  mirrors,  is  avoided; 
tliere  reaeh*»s  tlie  eye  only  one  set  of  light  rays.  The  images  of  llie  two  plates 
are  comhined  hy  the  hrain  so  tliat  a  stereoscopic  pietnre  results.  Tlie  apparatus 
is,  of  eoiirse,  far  less  cnnihersoine  than  an  ordinary  Wheat.stone  stereoscope* 
Whether  tlie  optical  results  are  better  or  worse,  I  am  mit  prepared  to  say. 
They  are  eertainly  satisfactory. 

The  ex{>eiise  of  these  very  elal)orate  forms  of  X-ray  apparatus  is  so  great 
as  to  he  prohihitory  except  for  a  specialist  r>r  in  a  large  hos]Hrah  ami  while 
exceedingly  cuuveiiient,  giHid  resnlts  may  be  obtained  with  apjiaratns  of  less 
elaborate  cnusfnu'liou. 


THE  TECHinC  OF  THE  MICROSCOPIC  EXAMINATION  FOR  THE 
DETECTION   OF   THE    SPIROCHjETA    PALLIDA   OF   SYPHILIS 

Since  the  (dia|iter  on  Syjjhilis  in  \%>h  I  was  writt(*u,  a  simpler  and  better 
nir^hoil  lias  Iw^en  devised  for  the  identitieation  of  the  sjdral  organism  believed 
to  he  thi^  cause  of  syjdiilis.  The  spiroc^lueta  has  Wvn  cultivated  in  artificial 
nu^dia,  antl  its  oecnrrence  is  so  constant  in  the  various  lesions  of  syjihilis  n<>t 
only  in  the  dtscbargis  from  the  priuuiry  sore  and  in  scf^omlury  lesions,  but  also 
in  snuiller  nnmbr  rs  in  the  tertiary  lesiourt  nf  the  disease  that  it  seems  at  least 
highly  |)rnbable  tluit  the  cause*  of  syphilis  has  tiually  bi^en  diseoverecL 

The  metljnd  now  in  ns<*  for  examining  the  f»rganism  in  the  most  satisfaet'iry 
mauner  is  known  as  the  darkfiebl  illmui nation  method.  Although  discovered 
in  \M7  by  the  Kev.  J,  B,  Ueade  in  England,  and  used  nmre  or  less  extensively 
by  nncroseopists  ever  since,  tlie  great  value  of  this  means  of  illumination  for 
the  fletection  of  fe**bly  refractive  bodies  of  small  size  under  the  microscope 
lias  only  reeenlly  been  ap|ue(*iated.  Tlie  [iriueifde  is  nmiii  the  same  as  that 
whii'h  rcudirs  visible  the  minut**  particles  f»f  dust  in  tlie  air  against  a  dark 
l»aekgrnnud  when  illumiuated  by  a  ray  of  sunlight. 

The  enudi'User  iiseil  tor  this  mc^tliod  of  illumination  differs  from  the  Abbe 
condenser  in  thaf  th**  oljject  to  In*  exaniiueil  is  illnminated  by  indirect  retleclcd 
rays  which  are  admit(e<l  round  a  central  diat>hragm  an<l  east  upon  the  objtvt 
to  be  examined.  The  diapbragui  scTves  as  the  dark  background,  in  front  of 
wljieb  the  illnminate<l  matter  under  examination  is  perceived  with  great  clear- 
ness. The  contlenser  is  procurable  from  manufacturers  of  inieroseof>es,  and 
may  lie  attached  lo  any  microscopic  stage.  A  very  powerful  soureo  of  light 
18  necessary,  sutdi  as  a  Welsbaeh  gas  lamp  furnishing  a  candle  power  of  from 
100  to  liif),  or  a  diret^t  enrrent  ineandeseeiif  lamp   ( Nernst )  giving  from  1  TiO 
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to  160  candle  power.  The  technic  of  the  examination  is  as  follows:  A  portion 
of  it  is  quoted  from  an  article  by  Willard  J.  Stone,  in  the  Journal  of  the 
American  Medical  Associatioriy  March  20,  1909,  page  960,  et  seq.  If  the  secre- 
tion from  a  primary  sore  is  to  be  examined,  its  surface  may  be  cleansed  with  a 
pledget  of  cotton,  and  a  little  of  the  serous  discharge  which  escapes  as  a  result 
of  the  irritation  is  caught  upon  a  platinum  wire  loop  or  with  a  small  curette. 
Upon  a  microscope  slide  a  drop  of  normal  warm  salt  solution  is  placed. 

The  secretion  obtained  by  curette  or  wire  is  mixed  with  the  drop  and  a  dean 
cover-glass  inverted  over  it.  Or  one  of  the  enlarged  inguinal  glands  is  seized 
between  the  fingers  and  its  center  punctured  with  a  hypodermic  syringe,  through 
which  a  drop  or  two  of  gland  juice  is  aspirated.  A  smear  is  prepared  in  much  the 
same  way  from  a  mucous  patch,  bulla  or  condyloma  latum.  A  drop  of  cedar  oil 
is  interposed  between  slide  and  condenser,  not  between  cover-glass  and  lens.  The 
No.  7  Leitz  dry  objective  with  No.  3  ocular,  or,  as  I  have  found  best  in  ray  work, 
the  N"o.  8  or  No.  12  compensating  ocular  is  used.  The  No.  7  objective  with  com- 
pensating ocular  No.  12  or  No.  18,  while  requiring  more  intense  illumination, 
gives  better  results,  since  the  size  of  the  organism  is  at  least  doubled,  i.  e.,  a  mag- 
nification equal  to  a  combination  of  ^  oil  immersion  and  No.  3  ocular.  If  the 
oil  immersion  i^  is  to  be  used  with  the  dark  field  condenser  the  lens  shouhl  be 
returned  to  the  manufacturer  to  be  fitted  with  a  diaphragm  which  has  been  found 
necessary  for  this  work.  = 

The  Spirochaetes  if  present  are  seen  as  illuminated  spiral-like  organisms  moving  i 
in  wavelike  motion  across  the  field.  In  some  preparations  they  are  very  abundant,  ^ 
while  in  others  some  search  is  necessary  to  find  them.  A  little  practice  will  serve  ^^ 
in  differentiating  the  pale  spirocha^te  from  other  organisms  present  in  the  s|KHMmen.  j 
In  moutli  lesions,  tonsillar  plaques  and  tongue  fissures  one  must  differentiate  it  j 
from  tlie  Spiroclia?ta  buccalis  and  Spirocha^ta  dentium.  In  fresh  smears  kept  warm  \ 
by  allowing  a  little  warm  salt  solution  to  flow  under  the  edge  of  the  cover-gla^^  | 
from  time  to  time,  the  motility  of  all  these  forms  can  be  preserved  for  an  liour  or  ^ 
two.  As  a  rule,  however,  the  Spirochaeta  pallida  loses  its  power  of  locomotion  | 
sooner  than  the  others.  ; 

Tn  a  fresh  specimen  the  organism  is  active,  the  spiral  windings  very  thin  and  \ 
sharp,  well  (lifferentiated  and  regular.  The  flagellum  at  the  end  of  the  Spimhivta  r 
pallida  is  very  thin  in  proportion  to  the  thickness  of  the  bod}^  while  the  end  of  j 
the  body  is  tliicker  than  in  most  of  the  other  forms.  The  flagellum  is  also  longer,  i 
as  a  rule,  than  in  otiior  forms.  The  characteristic  spiral  movement  of  the  Spin^  } 
clueta  ])allida  is  forward  and  backward,  and  when  it  attaches  itself  to  a  leucocyte'^  j 
remains  (juiet  often  for  a  considerable  time,  even  in  fresh  preparations.  Hoffmann  J 
has  stated  that  the  other  forms  attach  themselves  less  often  to  cells  present  in  the  . 
smears.  At  times  the  Spirochaeta  pallida  has  a  distinct  sideways  pendulum  movt^  * 
nient.  It  is  more  feebly  refractive  than  the  other  forms  commonly  found  and  tl'^  * 
windings  or  spirals  are  more  acutely  bent.  The  other  spirochetes  encountered  nm  J 
commonly  are  Spirocha?ta  balanitidis  and  Spirochaeta  refringens.  } 

Stonci  points  out,  that  if  pains  are  taken  to  cleanse  the  lesion  with  a  plodgt"^  ^ 
of  cotton  wound  on  an  applicator  l^fore  obtaining  the  material  on  a  sterile'     | 
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wire,  and  espocutlly  if  \\\e  It'sion  is  irritiited  wirli  the  wire  after  such  cloiiDsing 
so  as  to  seciU'L^  ail  exudntion  of  ^''  irritation  seruui  ''  from  the  deeix^r  In  vers  of 
tissue,  the  eomiiiouer  forms  of  spircKihietes  are  less  seldom  observed.  For  tlie 
differpuces  iu  eh  a  meters  of  other  forms  of  s  pi  roe  hales,  see  Vo],  I,  Syphilis, 

In  the  diagnosis  of  early  syphilitie  lesions,  it  is  to  he  renieniherud  that  a 
positive  finding  is  more  valiinhle  than  a  negative  one.  It  seems  probable 
tliat,  iiiasmueh  as  the  primary  seat  of  infection  is  the  area  in  which  the  spiro- 
eha'tes  develop  during  the  earlier  weeks  of  the  disease  in  largest  ninnher,  that 
very  early  excision  of  the  initial  h?sion  may  have  some  effect  in  limiting  the 
nnmlnn^  nf  Tnicrtiorganisnis  early  entering  the  blood,  A  positive  <liagno3is 
liaving  Ihcii  made,  we  are,  it  is  now  believed,  justified  in  Ijriiiging  (be  pa- 
tk^iits  under  tht*  iuHiienee  uf  mercury  at  once.  It  loay,  however,  Ik*  !iere  reit- 
erated that  couiifdvrahlr  experience  is  necessary  in  erder  that  the  ujiiuion  of  the 
observer  as  to  the  ]»reseuee  or  absence  of  the  Spimcha'ta  jiallida  nniy  lie  valuable. 

The  prinuiry  lesion  of  sypliilis  requires,  as  stated  iu  Vol.  1,  ou  tlie  average 
twenty-one  days  for  its  dcn^elopment.  Recent  investigationSj  however,  show 
tliat  during  this  period  the  microorganisms  are  already  lieing  diffused  through- 
out the  entire  body.  Xevertheless,  experience  shows  that  if  active  treatment  is 
commenced  soon  after  the  appearance  of  the  initial  lesion,  upon  the  finding  of 
the  spirocbteta,  the  more  serious  subsequent  lesions  of  the  disease  are  frequently 
avoided. 

ACUTE   RHEUMATIC   FEVER 

The  most  recent  invest igatious  iu  regard  to  the  uature  an<l  causation  of 
acute  rhetmiatie  fever^ — i.e.,  acute  polyartieular  rheumatism  and  its  comph- 
eations,  indicate  tluit  tlie  <lisc*afte  i^  a  septicemia  with,  in  many  instances,  mul- 
tiple loeali:^atious  in  the  joints.  This  conclusion  is,  nf  course,  n<tt  new,  but  at 
|)resen1  it  seems  to  rest  U]Kin  a  soimd  basis  of  pathological  observation  and 
ex|>erienee. 

The  micrrHjrganisni  causing  the  disease  is  a  strepiocorcus,  iudistinguishable 
by  any  means  from  tfie  streptocrM*ci  eausing  ervsipdas,  abscess,  pbtegmouous 
inrianiMi  Jit  ions,  etc. 

The  nuHt  common  portal  of  entry  is  the  tonsil,  though  the  organism  may 
also  Ik*  inva<led  from  the  intestine.  F^r  further  fletails,  see  **  The  Pathology 
of  Acute  Iilienmatic  Fever,"  J.  V.  ^leakius,  ^ff'dfrff|  and  Sunjiral  lie  port  of 
the  Fresbj/hrinti  ilospltal  iu  (he  T/V//  af  New  )*ork\  \WS,  page  151)  el  seq, 

EXOPHTHALMIC   GOITER   AND   HYPERTHYROIDISM 

A  few  adtiitiinial  data  are  here  given  coucerning  the  patii*»h>gy,  syniptoms, 
antl  diagnosis  of  exophMialmic  goiter.  One  uf  the  most  ini[H*rtant  facts  for  the 
8urge<in  to  l^ear  in  mind  is  that  other  forms  of  thyroid  enlargement,  whether 
cystic  or  other,  may  1m*  assiMidated  on  the  one  Iiand  with  exopbtbahnic  goiter,  or 
on  the  other  with  hypothyroid isuj,  and  in  inidertaking  ofK^ratious  for  enlarge- 
44 
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ments  of  the  thyroid  the  surgeon  should  always  bear  this  in  mind,  since    j^ 
eases  of  hypothyroidism,  while  there  may  be  an  indication  for  the  removal  ^/ 
a  cystic  or  other  tumor  of  the  thyroid,  the  removal  of  what  remains  of   ^ 
already  imperfectly  functionating  gland  may  be  attended  by  disastrous  results. 
Among  all  the  investigators  in  this  field,  the  work  of  Moebius  has  been  as 
important  as  any.     (See  P.  J.  Moebius,  "  Die  Basedow'sche  Krankheit,"  2d  ed., 
Wien,  1906,  quoted  by  George  Dock,  "  Osier's  Modern  Medicine,"  Vol.  VI, 
page  415  et  seq,)     In  that  paper  Moebius  says: 

Basedow's  disease  is  an  intoxication  due  to  the  morbid  function  of  the  thyroid 
gland.  If  it  is  true  that  toxic  substances  are  found  in  the  body  which  are  neutral- 
ized by  the  thyroid  secretion  in  the  circulation  or  in  the  gland  itself,  Basedow's 
disease  can  be  looked  upon  as  a  "  hyperthyroidization,"  .  .  .  everything  points  to 
a  primary  disease  of  the  gland,  but  in  this  case  we  must  assume  more  than  a  liyper- 
thyroidization,  the  causes  not  only  too  much,  but  also  poor  secretion. 

Moebius  believes  that  the  morbid  products  produced  by  the  gland  in  exoph- 
thalmic goiter  act  upon  the  heart  and  the  blood-vessels,  the  central  nervous 
system  and  the  skin.  The  exophthalmos  he  ascribed  to  the  local  alteration  of 
the  blood-vessels.  The  poison  acts  not  only  upon  the  cortex  of  the  brain,  but 
also  upon  certain  of  the  cerebral  nuclei. 

The  changes  in  the  thyroid  vary  in  degree  within  wide  limits,  so  that  great 
variations  in  the  severity  of  the  symptoms  produced  are  observed  in  different 
cases.  Thus,  the  cases  may  be  acute  or  chronic,  there  may  be  remissions  and 
exacerbations,  and  the  disease  may  be  followed  by  death,  or  in  other  cases  by 
almost  complete  recovery.  In  the  slightest  cases  the  symptoms  are  few  and  not 
marked,  so  that  a  [X)sitive  diagnosis  of  the  condition  may  be  difficult.  In  a 
certain  proportion  of  cases  the  primary  enlargement  of  the  thyroid  is  followed 
by  atrophy,  with  the  production  of  the  symptoms  of  myxedema,  iloebius 
says : 

In  myxedema  the  thyroid  is  small,  in  Basedow's  disease  large;  in  the  fonner 
the  circulation  is  sluggish,  in  the  latter  accelerated ;  in  the  former  the  skin  is  cold, 
dry,  and  thick  (with  mucin),  in  the  latter  thin,  warm,  and  with  unusual  sweating: 
in  the  former  the  mind  is  sluggish,  in  the  latter  weak  and  irritable. 

Symptoms  almost  identical  with  exophthalmic  goiter  may  be  produced  by 
the  internal  administration  of  large  doses  of  thyroid  extract  in  normal  case?- 
The  symptom  exophthalmos  is,  however,  absent  in  all  but  a  very  small  propor- 
tion of  these  cases.  As  was  stated  in  Vol.  I,  the  four  characteristic  signs  and 
symptoms  of  exophthalmic  goiter  are  as  follows: 

I.   Enlariremont  of  the  thyroid  gland,  often  slight  or  moderate  in  degree, 
w^ith  increased  vascularity  of  the  organ. 

IT.   An   irritable  and   rapid   heart   (tachycardia).      Very  large  goiters  of 
other  kinds  may  produce  a  rapid  and  laboring  heart,  notably  when  they  extend 

»  *'  Die  Basedow'sche  Krankheit,"  Wien,  1906. 
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downward  into  the  thorax  and  cause  dyspnea  hy  pressure  upon  the  trachea  or 
interfere  with  the  return  of  blood  to  the  heart  by  pressure  upon  the  veins. 
These  two  types  of  disordered  heart  action  should  be  distinguished  one  from 
the  other,  and  this  can  usually  be  done  with  ease. 

III.  Tremor.  A  fine,  rapid  tremor,  most  marked  in  the  fingers  and  hands 
and  best  seen  when  the  fingers  are  outstretched,  is  an  early  symptom.  In  bad 
cases  it  may  extend  to  all  four  extremities  and  be  accompanied  by  marked 
muscular  weakness. 

IV.  Exophthalmos.     Protrusion  of  the  eyeballs. 

These  signs  and  symptoms  are  usually  all  present  in  marked  cases,  and 
when  present  the  diagnosis  admits  of  no  question.  It  is  to  be  borne  in  mind, 
however,  that  even  in  marked  cases  any  one  of  these  signs  may  be  absent,  and 
in  early  cases  none  of  them  may  be  marked.  Of  all  the  signs  the  protrusion 
of  the  eyeballs  is  probably  the  most  constant. 

A  variety  of  confirmatory  eye  sjinptoms  have  l)een  recorded  by  different 
observers.  They  are  eleven  in  number,  and  I  think  it  best  to  enumerate  them 
for  the  sake  of  completeness.  They  have  been  categorically  arranged  by  A. 
McGlannan :  ^ 

I.  (v.  Graefe.)     The  upper  lid  does  not  follow  the  eyeball  in  looking  downward. 

II.  (Dalrymple  v.  Stellwag.)  The  upper  lid  is  retracted  in  straightforward 
vision,  so  that  the  sclera  becomes  visible  above  the  cornea. 

III.  (v.  Stellwag.)     Infrequent  and  incomplete  involuntary  winking. 

IV.  (Moebius.)     Inability  to  hold  the  eyes  in  convergence. 

V.  (Gifford.)      Difficulty  in  everting  the  upper  lid. 

VI.  (Jellinek  and  Rosen.)     Pigmentation  of  the  upper  lids. 

VII.  (Joffroy.)     The  forehead  does  not  wrinkle  on  looking  up. 

VIII.  Epiphora. 

IX.  Tremor  of  the  eyeballs. 

X.  (A.  Kocher.)     Sensation  of  pressure  behind  the  eyes. 

XI.  Abnormal  dryness  of  the  eyes. 

Pathology 

The  pathological  changes  in  the  thyroids  of  Basedow's  disease  have  been 
very  carefully  worked  out  by  MacCallum.  The  following  details  are  quoted 
from  his  more  recent  work.^ 

The  thyroid  is  enlarged,  although,  as  a  rule,  not  to  a  great  size;  in  some  cases 
it  is  not  larger  than  the  normal,  or  it  may  be  actually  decreased  in  size.  At  opera- 
tion the  superficial  veins  are  found  to  be  very  large  and  easily  torn  and  are  dis- 
tended with  blood,  so  that  the  gland  has  a  very  congested  appearance.  This  is  not 
striking  in  tlie  excised  portion,  since  the  vessels  collapse,  and  on  section  the  interior 
of  the  gland  tissue  is  rather  pale.  Usually  the  tissue  is  hard  and  rather  rigid  than 
elastic.     Its  normal  amber  red  translucence  gives  way  to  a  grayish  opacity,  and  the 

*  "Review  in  Surgery,"  Maryland  Medical  Journal,  April,  1909. 
^Journal  of  the  American  Medical  Association,  October  5,  1907,  p.  1158. 
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fresh  cut  surface,  instead  of  being  glairy  or  gelatinous  in  appearance,  tends  to  be 
rather  dry  and  granular.  This  varies  with  the  amount  of  colloid  material  in  the 
alveoli,  and  in  many  advanced  cases  the  cut  surface  may  be  still  moist  and  give  off 
a  little  glutinous  material.  The  surface  of  the  gland  is  usually  somewhat  nodular 
and  rough,  and  this  is  seen  to  be  true  also  of  the  surface,  in  which  it  is  found  that 
fine  strands  of  fibrous  tissue  traverse  the  glandular  substance,  separating  it  into 
lobules. 

Usually  the  change  is  diffuse  throughout  the  whole  gland,  but  sometimes  one 
lobe  may  be  much  larger  than  the  other,  and  in  some  cases  the  alterations  descriW 
are  present  only  in  small  patches  here  and  there  throughout  a  gland  wliich  other- 
wise seems  normal.  These  foci  are  easily  distinguished  by  their  fine  grain  and  by 
their  opacity,  from  the  adjacent  colloid  holding  tissue. 

Microscopically  there  is  found  the  change  which  appears  in  experimental  com- 
pensatory liypertrophy  (such  as  Horsley  and  Halsted  found  in  partial  timoidec- 
tomy).  Strands  of  fibrous  tissue  run  in  every  direction  like  sears  through  the 
gland  and  separate  the  tissue  into  lobular  masses,  and  in  these  lobules  the  alveoli 
are  often  separated  by  a  fibrous  tissue  stroma  much  more  abundant  than  in  the 
normal  gland.  The  alveoli  are  no  longer  rounded,  full  of  colloid,  and  lined  with 
low,  cubical  epithelium,  but  are  extremely  irregular  in  size  and  in  form.  As  a  rule, 
most  of  them  are  smaller  than  normal,  while  in  the  central  part  of  each  small 
lobule  there  are  larger  alveoli  of  very  irregular  outline,  sending  out  diverticuli  in 
every  direction  and  encroached  on  by  epithelial  projections  which  extend  into  their 
lumen.  With  some  special  methods  of  staining  the  connective  tissue  it  may  often 
be  made  clear  that  such  a  small  lobule  is  probably  a  sort  of  colony  in  which  the 
smaller  peripheral  alveoli  are  derived  from  the  more  centrally  placed,  or  are  actu- 
ally merely  sections  of  the  diverticula  of  the  central  ramifying  alveolus.  This  alter- 
nation of  large,  irregular  alveoli  with  small  ones  ranged  around  them  is  very 
chara(»teristie,  and  evidently  results,  in  part,  at  least,  from  the  separation  of  por- 
tions of  the  central  cavity  in  the  form  of  new  alveoli. 

The  epiilielium  becomes  columnar  not  only  in  the  large  alveoli,  but  in  the  small 
ones  as  well,  and  thus  occupies  so  much  space  that  there  is  but  little  lumen  left 
Indeed,  tlie  areas  occupied  by  the  small  alveoli  may  appear  almost  solid,  so  small 
are  their  cavities  and  so  scant  the  colloid.  In  most  instances  the  epithelium  is  very 
regular  in  its  form  tliroughout,  and  the  details  of  its  structure  can  be  made  out 
very  clearly.  Tlie  cells  are  plump,  with  a  finely  granular  protoplasm  and  a  sharp 
outline.  The  free  surface  is  veiy  sharply  marked  and  is  sometimes  slightly  dome- 
shaped.  The  nucleus  may  lie  near  the  base  or  near  the  free  end  of  the  cell. 
Mitotic  figures  are  frequently  to  be  found.  Occasionally  some  of  the  cells  appear 
narrow  and  slininken  and  biconcave  in  form,  with  a  very  deeply  stained  nucleus 
and  dark-red  protoplasm.  These  are  the  so-called  colloid  cells  of  Ijangendorff, 
thouglit  ])y  him  to  be  especially  concerned  in  the  secretion  of  colloid,  but  wliich 
seem  ratlier  more  like  the  result  of  some  degenerative  process.  Only  rarelv  could 
the  so-called  Srhmehepithel  of  Huerthle  be  seen,  and  then  it  seemed  obvious  that 
it  was  the  effect  of  mechanical  dislodgment  and  disarrangement  of  the  cells.  Simi- 
larly tlie  extensive  desquamation  of  the  epithelial  cells  which  one  so  often  sees  in 
specimens  removed  at  operation  seems  to  be  due  to  the  considerable  pinching  and 
handling  through  which  the  specimen  unavoidably  passes  during  the  operation. 
Nevertheless,  we  have  met  with  one  or  two  cases  in  which,  in  association  with  esp^ 
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eialiy  severe  fiVTiiptoms,  there  has  l>eeu  found  widespread  desquamation  of  the 
epithelium,  probably  not  the  regnlt  of  pincliing  the  gland,  and  liiis  is  regarded  liy 
some,  ospet'ially  by  Dr.  Bloodgood,  as  a  feature  associated  particularly  with  very 
severe  syrup  turns. 

In  these  extreme  cases  peculiar  alterations  of  the  epithelial  cells  are  eometimea 
found.  In  several  instances  we  have  observed  area^^  irj  which  the  epithelium  was 
enormously  swollen  so  as  to  prautifally  obliterate  tiic  lumen  of  the  alveolus.  Tliese 
large,  irregular  cells  no  longer  preserve  the  columnar  form,  hut  are  shapeless  masses 
of  finely  granular  protoplasm  which  takes  an  intense  pink  stain  with  eosin  and 
in  which  the  nuclei  are  also  irregular  in  ftirm  ami  size  ami  stain  very  ileeply,  almost 
black,  with  hematoxylin.  Usually  one  or  two  alveoli  only  show  such  a  cliange  in 
their  epitiiclium,  or  tljcro  may  be  only  a  few  cells  of  this  form  intercalated  among 
others  of  the  usual  type  in  the  alveolar  wall,  but  sometimes  over  considerable  areas 
all  tlie  aheoli  are  packed  with  such  cells.  Their  significance  is  far  from  clear. 
Much  more  frefjuently  there  are  found  cells  among  the  ordinary  epithelial  cells  of 
the  alveolar  wall  which  are  greatly  enlargcrU  but  the  protoplasm  of  which  retains 
the  characters  seen  in  the  rest  of  the  cells  and  contains  only  a  scant  basophilic 
granulation.  The  nuclei  of  such  cells  are  usually  much  enlarged  and  vesicular, 
with  scattered  chromatin  gramiles. 

The  colloid  varies  greatly  in  different  cases,  Imt  it  seems  that  in  most  of  the 
more  ssevcrc  enscs  it  is  nnirkcdly  diminisfied  in  amount  and  rtltered  in  t|uality,  the 
normal  hyaline  material  being  replaced  by  a  very  ]>alely  staining  substance  or  by 
a  ragged,  shreddy,  grarndur,  or  vacur>hiled  nmss  which  has  no  longer  the  refractive 
qualities  of  the  normal  col  bud.  There  are  some  cases,  however,  in  which  there  is 
a  great  deal  of  fairly  normal  looking  eolloiil,  and  tlus  is  especially  tnie  of  those 
instances  in  wliieh  the  hypertrojvliy  of  the  epithelium  is  relatively  slight;  cases, 
that  is,  in  which  the  process  is  ap])arently  advanced,  at  least  so  far  as  the  thyroid 
is  concerned.  On  the  other  band,  when  the  colloid  is  greatly  diminished  one  rarely 
fails  to  find  severe  symptoms,  and  when  the  symptmus  are  very  indefinite  or  in 
part  absent  it  is  usual  to  find  a  good  deal  of  colloid. 

The  most  interesting  cases  are  those  in  which  intense  symptonis  exist,  but  in 
whicli  at  the  sauje  time  the  alveidi  contain  a  large  amount  of  colloid.  There  are 
at  least  twelve  of  these  cases  in  rutr  series,  and  althougli  in  some  of  them  one  may 
exfdaio  tlic*  existence  of  such  large  alveoli  full  of  rolloiil,  on  the  idea  tb?d  the 
exoj)bthalmic  syiutittuns  are  associated  with  changes  which  have  appeared  in  a  gland 
already  the  seat  of  alterations  such  as  are  seen  in  a  colloid  goiter,  still,  there 
rt'inain  ruany  in  which  there  is  no  evidence  of  such  a  prcviiuis  goitrous  change. 
From  this  it  ajipears  that  the  jjrcsence  of  ijuitc  abundant  colloid  is  not  inconsistent 
with  the  development  of  intense  symptoms,  ill  though  in  most  cases  in  which  the 
s}Tnptoms  are  intense  the  colloid  tends  to  disappear  with  the  advance  in  the  altera- 
tions in  the  gland.  It  is  not  improbalde  that  the  amount  of  colloid  may  bear  a 
fairly  constant  relation  to  the  stage  of  progress  of  the  disease,  and  light  nuiy  bo 
thrown  on  this  liy  Hie  consideration  of  the  tissues  removed  at  successive  op^'rations. 
One  can  distinguish,  however,  different  types  of  change  in  the  thyroid  in  different 
eases,  for  while  in  one  group  the  alveoli  are  not  larger  than  normah  sliow  elevation 
and  folding  of  the  epithelium,  and  are  full  of  colloid,  another  group  with  quit-e  as 
intense  symptoms  will  present  thyroid  tissue  composed  of  very  large  alveoli  full  of 
colloid  in  which,  nevertheless,  the  ffplding  of  the  epithelial  layer  is  most  compli- 
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cated.  A  third  group  comprises  cases  usually  milder  in  their  course  in  which  the 
alveoli  are  large  and  full  of  colloid,  but  in  which  the  alveolar  epithelium  is  almost 
flat,  except  in  certain  foci  or  in  portions  of  some  of  the  alveolar  walls,  where  it 
becomes  cylindrical  and  thrown  up  into  folds.  Several  cases  in  which  extirpation 
of  the  thyroid  was  carried  out  with  good  results  for  the  relief  of  indefinite  8}Tnp- 
toms,  such  as  the  combination  of  goiter  with  tremor  only,  or  with  moderate  tachy- 
cardia only,  showed  in  the  thyroid  abundant  colloid  in  large  alveoli  which  are 
hardly  at  all  irregular,  but  nevertheless  in  places  show  areas  of  epithelium  which 
has  become  high  and  cylindrical  and  which  is  beginning  to  project  prominently 
into  the  alveolar  lumen. 

Finally,  in  a  few  cases  in  which  the  symptoms  were  reduced  to  nervousness  or 
slight  tremor  with  goiter,  the  excised  tissue  shows  the  normal  structure  or  that 
of  a  circumscribed  adenoma. 

The  focal  nature  of  the  alterations  in  the  thyroid  is  especially  interesting,  and 
may  be  recognized  in  some  cases  in  the  fresh  cut  surface  of  the  gland  by  the  opacity 
and  granular  surface  of  the  altered  areas  which  contrast  with  the  surrounding  tis- 
sue. Apparently  this,  too,  represents  a  stage  in  the  development  of  the  lesion,  and 
in  most  of  the  six  cases  which  show  it  the  symptoms  had  existed  only  a  short  time 
before  the  operation.  Microscopically  the  altered  areas  are  quite  sharply  demar- 
cated from  the  rest  and  may  involve  a  great  number  of  alveoli,  or  be  limited  to 
very  small  foci,  including  only  a  few  alveoli  here  and  there. 

In  sixteen  cases  there  were  found,  on  cutting  through  the  thyroid,  rounded, 
circumscribed  nodules  which  projected  above  the  general  level  and  differed  in  con- 
sistence and  general  appearance  from  the  rest  of  the  gland.  These  are  the  adenoma- 
tous nodules  which  constitute  a  considerable  proportion  of  ordinary  goiter,  and 
hence  they  are  by  no  means  peculiar  nor  characteristic  of  the  changes  in  exoph- 
thalmic goiter.  They  are  most  commonly  finely  granular  and  opaque,  occasionally 
flecked  with  yellow  patches  of  necrosis  or  with  hemorrhages,  and  on  section  they 
are  seen  to  be  composed  of  small,  round  alveoli  lying  quite  separate  from  one 
another  in  an  abundant  loose  stroma  and  lined  with  cubical  epithelium.  In  only 
a  few  cases  did  the  alveoli  which  make  up  such  embedded  nodules  show  the  fold- 
ing and  other  hypertrophic  changes  which  characterize  the  tissue  round  about,  but 
in  one  case  in  which  exophthalmic  symptoms  were  well  marked  these  changes  were 
limited  to  the  tissue  forming  such  a  circumscribed  nodule.  In  another  case  the 
hypertrophied  tissue  was  found  to  form  the  thick  lining  of  a  cyst. 

The  second  type  of  circumscribed  nodule  is  that  which  is  composed  of  a  tissue 
very  rich  in  colloid  and  correspondingly  translucent.  The  central  part  is  often 
occupied  by  a  cvstlike  cavity  filled  with  a  greenish,  glutinous  fluid.  Such  nodule> 
show  microscopically  very  large  alveoli  more  or  less  radially  arranged  and  distended 
witli  colloid.  The  amount  of  fibrous  tissue  traversing  the  gland  varies  in  different 
cases,  sonietinies  occurring  in  coarse  bands  that  separate  the  tissue  into  lobule?, 
while  in  other  cases  there  are,  in  addition,  fibers  which  separate  the  individual 
alveoli. 

In  six  it  was  possible  to  study  the  thyroid  at  different  stages  in  the  progress  of 
the  disease,  eitlier  in  tissue  removed  at  two  different  operations  or  at  autopsy  m 
patients  who  died  some  time  after  the  operation.  No  very  constant  results  were 
obtained.  In  four  of  the  cases  in  which  the  intervals  between  the  times  of  obtain- 
ing tlie  two  specimens  were  seven  months,  eighteen  months,  forty-five  days,  an^ 
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aeventy-nine  days,  the  tissues  were  practically  identical  in  the  two  portions  exam- 
ined. In  the  fifth  case,  after  a  lapse  of  nine  months,  the  tissue  from  the  second 
operation  showed  that  the  epithelial  cells  had  become  greatly  increased  in  height 
and  the  colloid  rather  more  abundant.  In  the  case  in  which  the  longest  interval 
elapsed  between  the  operations,  two  years  and  six  months,  the  alveoli  had  changed 
from  small,  compact,  almost  solid  masses  of  epithelium,  with  inconspicuous  lumen 
and  no  colloid,  to  large  ramifying  spaces  full  of  ragged  colloid  and  lined  with  very 
high  cylindrical  epithelium. 

Other  changes  are  observed  in  various  structures  and  organs  in  eases  of 
exophthalmic  goiter. 

The  Lymphatic  System. — In  the  thyroid  gland  there  are  often  observed  in- 
creased quantities  of  lymphoid  tissue.  S\icli  may  occur  in  larger  or  smaller 
masses  scattered  throughout  the  substance  of  the  gland.  The  lymph  nodes  of 
the  neck  as  well  as  the  mediastinal  and  mesenteric  lymph  nodes  and  others 
may  be  enlarged. 

Spleen. — The  spleen  is  often  enlarged,  but  exhibits  no  characteristic  patho- 
logical changes.    Enlargements  of  the  thymus  gland  also  are  observed. 

Sympathetic  System. — Various  degenerative  changes  have  been  observed  in 
the  ganglia  and  nerves  of  the  sympathetic  system.  They  are  not  believed  to  be 
characteristic  nor  essential  lesions. 

The  Central  Nervous  System. — Degenerative  changes  in  the  form  of  atrophy, 
minute  hemorrhages,  etc.,  in  various  parts  of  the  central  nervous  system  have 
been  observed  in  fatal  cases  of  exophthalmic  goiter.  They  have  not  been  shown 
to  bear  any  constant  relation  to  the  disease. 

The  Muscles. — Muscular  weakness  is  one  of  the  most  marked  and  constant 
accompaniments  of  exophthalmic  goiter,  and  M.  Askanazy  ^  reported  atrophy 
and  fatty  degeneration  of  muscle  fibers  affecting  the  muscles  of  the  abdomen, 
pelvis,  eyes,  tongue,  and  thorax  in  cases  of  exophthalmic  goiter. 

lodin. — ^The  thyroids  of  exophthalmic  goiter  are  found  to  he  poor  in  iodin. 
In  some  cases  iodin  is  almost  absent  from  such  glands.  In  others  the  quantity 
of  iodin  is  normal,  or  even  increased.  The  iodin  of  the  thyroid  is  contained 
m  the  colloid  material  of  the  gland,  and  its  prcsonce  or  absence  in  the  general 
circulation  probably  depends  \\])on  whether  or  not  such  iodin  remains  fixed  in 
the  colloid  material,  so  that  it  cannot  enter  tln^  circulation,  or  whether,  on  the 
other  hand,  the  conditions  of  its  existence  admit  of  such  entrance  into  the 
blood. 

The  Blood. — There  an*  no  very  <lefinit(»  cliaugivs  observed  in  the  blood.  A 
simple  anemia  of  moderate  degree  is  usually  present.  In  other  cases  chlorosis. 
The  polymorphonuclear  cells  are  usually  diminished  in  number,  while  a  rela- 
tive or  absolute  increase  of  lymphocytes  is  common.  It  may  be  absent  even 
in  severe  cases,  though  Kochor  considers  that  the  increase  in  lymphocytes  is 
proportionate  to  the  severity  of  the  disease. 


^Deut.  Arch.f.  klin.  Med.,  1S9S,  Band  LXI. 
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The  Symptoms  of  Exophtualmic  Goiter  in  Detail 

The  Thjrroid  Oland. — As  already  stated,  exophthalmic  goiter  may  occur  in 
thyroids  already  the  seat  of  one  or  other  form  of  disease — cystic,  colloid,  or 
other.  In  these  cases  the  enlargement  of  the  thyroid  will  usually  be  asym- 
metrical and  the  physical  characters  of  the  disease  already  present  will  deter- 
mine the  size,  shape,  and  consistence  of  the  thyroid  tumor.  Thus,  in  cases  of  ex- 
ophthalmos we  may  find  the  gland  unilaterally  enlarged  and  the  seat  of  fibrous 
degeneration,  or  of  a  cystic  or  adenomatous  tumor  in  one  or  other  lateral  lobe. 

The  onset  of  the  disease  may  be  sudden  or  gradual,  and  the  symptoms 
may  rapidly  develop  up  to  a  certain  point  and  then  become  stationary,  to  be 
followed  by  remissions  or  exacerbations.  In  a  small  proportion  of  cases  no 
notable  enlargement  of  the  thyroid  gland  can  be  detected. 

In  a  good  many  cases  the  enlargement  of  the  thyroid  is  slight,  in  others 
moderate,  in  others  very  marked  indeed.  When  no  cyst  or  tumor  of  the 
thyroid  exists,  the  enlargement  is  commonly  symmetrical.  The  consistence 
of  the  gland  varies  a  good  deal  in  different  cases;  it  may  be  soft,  firm,  and 
elastic,  or  very  rarely  quite  hard.  Upon  auscultation  over  the  tumor  a  sys- 
tolic murmur  is  commonly  heard  which  may  be  soft  and  blowing  or  quite 
high  pitched.  In  other  cases  the  murmur  is  continuous.  In  some  cases  there 
will  be  a  murmur  all  the  time ;  in  others  the  presence  of  the  murmur  is  incon- 
stant.    Pressure  symptoms  as  the  result  of  pure  exophthalmic  goiter  are  rare. 

Disturbances  of  Circulation. — One  of  the  most  constant  phenomena  of  the 
disease  is  palpitation  of  the  heart.     In  the  earliest  stages  such  increased  heart 
action  is  commonly  observed  only  after  physical  exertion  or  emotional  excite- 
ment.    Such  palpitation  may  be  accompanied  by  the  subjective  sensation  of 
choking  or   suffocation.      An   increased   rapidity   of   pulse-rate    (tachycardia) 
is  a  more  constant  symptom  even  than  palpitation  of  the  heart.      The  heart 
beats  are  increased  in  frequency  to  90,  100,  120,  or  even   150,  per  minute. 
During  tlie  more  severe  attacks  of  toxemia,  extremely  rapid  pulse-rates  are 
observed,  so  that  the  pulse  can  scarcely  be  counted.     In  the  cases  which  are 
fatal,  hypertrophy  of  the  ventricles  of  the  heart,  notably  of  the  left  ventricle, 
is  commonly  observed.     During  the  more  severe  attacks,  upon  placing  the  band 
on  the  precordiiini  the  heart  may  be  felt  beating  violently  against  the  chest 
wall.     The  apex-beat  may  or  may  not  be  displaced  to  the  left.      The  heart 
dullness  is  increased,  also  to  the  left.     Heart  murmurs  may  or  nuiy  not  be 
present,  and  such  murmurs  may  be  transmitted  to  distant  portions  of  the  chest 
wall.     The  pulsation  of  all  the  arteries  of  the  body  is  apt  to  be  excessive,  and 
the  pulsations  of  the  carotids  and  of  the  abdominal  aorta  may  be  so  marked  as 
to  be  a  constant  source  of  annoyance  to  the  patient.     Irregularity  of  the  heart 
action  is  a  common  symptom. 

The  Eyes. — Protrusion  of  the  eyeballs  is  present  in  about  three  quarters  of 
the  cases  of  exophthalmic  goiter.  It  may  appear  early  in  the  disease  or  Ik*  long 
delayed.     It  varies  also  much  in  degree,  from  a  scarcely  perceptible  bulging 
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to  a  very  marked  prominence  of  the  eyeballs.  It  does  not  appear  to  bear  any 
definite  relation  to  the  severity  of  the  general  symptoms,  or  to  the  size  of  the 
goiter.  The  exact  cause  of  the  protrusion  is  not  definitely  known.  The  ex- 
ophthalmos may  be  associated  with  a  feeling  of  tension  in  the  eyes,  sometimes 
with  pain.  Usually  the  pupils  show  no  definite  abnormalities.  The  other 
more  or  less  characteristic  eye  symptoms  have  already  been  noted  in  the  begin- 
ning of  this  section. 

The  Nervous  System. — A  marked  increase  of  nervous  excitability  is  one  of 
the  regular  symptoms  of  exophthalmic  goiter.  The  patients  are  often  neuras- 
thenic. They  are  easily  fatigued  and  become  unduly  excited  from  slight 
sources  of  irritation.  There  may  be  more  or  less  marked  confusion  of  mind  or 
loss  of  memory.  In  a  few  cases  there  ap{)ears  to  be  an  increased  cerebral  activ- 
ity, so  that  these  patients  may  be  capable  of  doing  an  unusual  amount  of  mental 
work.  (Conditions  of  mental  depression  and  exaltation  are  not  uncommon  and 
usually  alternate.  In  the  most  severe  cases  there  may  be  marked  mental 
symptoms,  such  as  acute  mania  with  hallucinations  and  profound  confusion 
of  mind.  In  other  cases  the  patients  fall  into  an  apathetic  or  stuporous  con- 
dition. In  some  of  these  cases  the  mania  may  reach  a  severe  grade  with 
suicidal  or  homicidal  impulses. 

Subjective  sensations  of  iieat  and  cold  or  other  paresthesia?  may  be  felt  in 
the  extremities.  There  may  be  neuralgias  in  various  regions,  and  cramps  in 
the  voluntary  muscles  of  the  extremities.  The  patients  usually  do  not  sleep 
well.  There  is  in  many  instances  an  increase  of  tendon  reflexes.  A  compli- 
cating peripheral  neuritis  is  occasionally  observed. 

Muscles. — As  already  mentioned,  a  fine,  rapid,  rhythmic  tremor  is  com- 
monly observed  in  the  hands.  This  is  one  of  the  regular  symptoms  of  the  dis- 
ease and  is  rarely  absent.  There  is  general  muscular  weakness  of  a  fairly 
marked  character  involving  all  the  voluntary  muscles.  Occasionally  atrophy 
of  individual  muscles  or  groups  of  muscles  is  observed — the  muscles  of  the 
forearm,  or  of  the  leg,  or  of  the  neck.  In  a  few  cases  there  is  gradually  devel- 
oped ])araplegia.  In  other  cases  hemiplegia,  and  in  still  others  paralysis  of 
one  extremity. 

The  Skin. — In  many  instances  excessive  sweating  occurs,  notably  of  the 
hands  and  face.  In  many  instances  the  skin  of  the  face  is  more  or  less  con- 
stantly flushed ;  in  others  it  may  be  pale,  although  the  content  of  hemoglobin 
in  the  blood  l>e  normal  or  nearly  so.  Edema  of  the  extremities  is  occasionally 
observed,  and  circumscribed  areas  of  edema  and  of  urticaria  are  not  uncom- 
mon. In  a  certain  proportion  of  cases  there  is  an  increased  deposit  of  pig- 
ment in  the  skin,  so  that  these  patients  have  the  appearance  of  moderate  sun- 
T)um.  It  is  not,  however,  confined  to  the  face,  but  may  appear  on  other  parts 
of  the  body,  notably  where  a  considerable  quantity  of  pigment  normally  exists. 
A  symptom  of  the  disease  was  noted  by  David  Walsh :  ^  "  He  found  that  there 

*  Proceedings  of  the  Royal  Society  of  Medicine,  May,  1908,  p.  195. 
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was  a  band  of  baldness  developed  across  the  frontal  region  with  prolongation^ 
running  back  from  either  end  thereof."  In  some  cases  the  eyebrows  and  eve- 
lashes  are  lost.  The  body  hair  may  also  fall  out,  and  premature  grayness  of 
the  hair  is  not  uncommon. 

The  Alimentary  Canal. — The  appetite  is  usually  preserved  and  may  be  in- 
creased. The  patients  are  often  abnormally  thirsty.  In  other  cases  the  appe- 
tite is  diminished  or  lost.  Vomiting  is  an  occasional  symptom.  Diarrhea 
occurs  in  about  one  third  of  the  cases  and  may  be  continuous,  or  occur  in 
marked  attacks.  The  diarrhea  may  be  accompanied  by  abdominal  pain  with 
watery  stools,  and  may  be  so  severe  as  to  produce  profound  exhaustion.  The 
diarrhea  may  come  on  suddenly  and  last  for  several  days  in  spite  of  treatment, 
and  cease  as  suddenly  as  it  began.  It  may  be  a  very  early  symptom  of  the 
disease,  even  before  the  enlargement  of  the  thyroid.  In  some  cases  it  appears 
to  be  an  important  element  in  a  fatal  result. 

Dyspnea. — Dyspnea  is  not  an  uncommon  symptom.  It  may  be  accompanied 
by  cough,  hoarseness,  and  aphonia. 

The  Urine. — The  excretion  of  nitrogen — i.  e.,  urea  and  uric  acid — is  in- 
creased, and  the  same  is  true  of  the  phosphates.  Albuminuria  and  casts,  usu- 
ally of  the  hyaline  variety,  may  be  present.  The  urine  may  be  increased  in 
quantity  and  may  contain  sugar.     True  diabetes  is  an  occasional  complication. 

Emaciation Marked  loss  of  weight  is  one  of  the  regular  accompaniments 

of  the  disease,  and  such  loss  may  be  very  marked  indeed,  amounting  in  some 
cases  to  more  tlian  a  third  of  the  body  weight.  The  emaciation  is  increased  by 
vomiting  and  diarrhea,  but  may  occur  independently  of  either. 

Fever. — ^Fover  occurring  in  irregular  attacks  is  an  occasional  symptom  of 
the  disease,  and  is  most  often  observed  in  the  fatal  cases.  The  fever  is  of  an 
irregular  septic  type,  sometimes  remittent,  sometimes  intermittent.  It  may 
come  on  in  attacks  lasting  several  days  or  several  weeks.  It  is  apparently  due 
in  many  cases  to  the  absorption  of  toxic  materials,  owing  to  the  faulty  action 
of  the  thyroid  gland. 

Complications. — The  complications  of  exophthalmic  goiter  are  many  and 
varied.  I  shall  merely  enumerate  the  more  common  lesicms.  (^lilorosis,  pseudo- 
leukemia, ])ernicious  anemia,  fatty  degeneration  of  the  liver,  hysteria,  epilcj^^^^j 
paralysis  agitans,  tabes,  tuberculosis.  Myxedema  may  occasionally  foll*'^^ 
exophthalmic  goiter,  j)r()bably  as  the  result  of  atrophy  of  the  diseased  gland. 

OPERATIVE  INDICATIONS  IN  BENIGN  DISEASES  OF  THE  STOMACH 

Since  the  socti(m  in  Vol.  II  was  written  relating  to  benign  diseases  «^i 
the  stomach,  the  views  of  surgeons  in  regard  to  the  operative  treatment  of  thc?^ 
conditions  have  uiKlergone  certain  modifications,  the  result  of  a  more  extended 
experience  and  better  understanding  of  the  pathology  of  these  conditions.  The 
operation  of  jwsterior  gastroenterostomy,  while  still  performed  ^vith  excellent  re- 
sults in  a  large  number  of  benign  diseases  of  the  stomach,  is  not  regarded  at  the 
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present  iiirmieiit  as  a  universal  panacea  for  these  enn<lif iiHis.  lis  iisefnlne!48  at 
tlie  present  time  18  restrietecl  to  the  e^ses  in  wliieh  aetiial  |>ylurie  narrowing  exiists 
without  evidences  of  pre^scnf  or  Ihrvaiening  malifftianl  disease.  It  has  come 
to  he  hetter  unrlerstoud  that  the  stomach  is  iif^l  a  mere  hn^  or  receptacle  iii  which 
fcMjJ  lies  nmre  or  less  ipiiescent  fur  a  certain  time,  hnt  tliat  the  sfomach  is  a 
TMWATu/fir  organ,  and  thai  the  action  of  its  trails  is  lu  forrr  the  food  swallowed 
through  the  pylorus  and  into  the  duodenum.  In  the  presence  of  an  ulcer  in 
the  vicinity  of  the  pvhirns  and  wliere  nn  pyloric  nhstnicti<in  exists*  if  the  oper- 
ation of  gastnx^ntenistHmy  Ix^  [>t*r formed,  tlie  food  will  tend  to  travel  as  hefore 
in  the  direction  of  and  tlirough  the  pylorus,  and  not  to  swk  tlie  new  and  arti- 
ficial ehanncL  The  nrtificial  opening,  on  the  (*tlier  hand,  will  tend  to  close 
of  itself  and  the  patient  will  nttt  necessarily  Ik*  in  any  way  lH*nefited.  I  do 
not  think  that  I  can  do  better  than  to  state  the  conclnsiona  of  W.  J.  Mayo  in 
regard  to  the  wYirk  of  himself  and  of  his  brother  in  the  o|>erative  treatment 
of  gastric  and  duodenal  ulcers,  Tlie  conclusions  given  are  based  upon  obser- 
vations made  during  a  number  of  years  of  very  active  work  in  this  field.* 

The  third  period  covers  about  two  and  a  half  years.  The  doubtful  cases  have 
been  eliminated  and  a  living  pathology  established  which  enables  the  surgeon  to 
recognize  the  ulcer  at  tfie  operating  table.  If  ttie  ulcer  is  not  actually  demonstrated 
no  gastric  operation  is  undertaken  unless  necessitateil  liy  heinorriiage. 

(lastrojejun ostomy  is  still  our  most  valuable  operation  especially  for  duodenal 
ulcer,  which  is  the  lesion  in  nearly  two  thirds  of  our  cases. 

The  operation  of  Finney  is  chosen  for  pyloric  strictures  (Finney^s  Gastroduo- 
denostomy). 

lilcers  in  the  stomacli  at  a  distance  from  the  pylorus  are  excised. 

If  hour-glass  contraction  is  present^  the  whole  diseased  area  is  exci8e<i  If  it 
is  not  possible  to  do  this,  proximal  grtstrojejtmostomy  it*  performed. 

ralloused  ulcer  of  the  pyloric  end  of  the  stomach  indiratcs  the  operation  of 
Rodman,  consisting  of  resection  of  the  digeased  area  with  closure  of  the  duodenum 
and  independent  gastrojejunostomy. 

The  mortality  of  even  the  more  complicated  operations  does  not  exceed  3  per 
cent,  while  the  cures  will,  I  believe,  run  f)r>  per  cent,  or  over. 

At  the  same  meeting  of  the  American  Surgical  Association  u  [Kiper  was  read 
by  U.  J.  A.  Moynihan,  of  Ijcx'ds,  England:^ 

The  coutdiisions  of  Moynihan  drawn  fnmi  the  stu*ly  of  his  own  cases  ivere 
at  that  tinu'  as  follows: 

1.  The  operative  treatment  of  stomach  disorders  should  be  eonOncd  exclusively 
to  those  castas  in  which  an  organic  lesion  is  present.  ITnless  there  is  a  palpahle  and 
demoBstralde  ulcer  in  the  stomach  or  in  the  du^jdenum,  or  some  condition  which 
hampers  the  proper  action  of  the  stomach,  the  symptoms  are  not  due  to  any  patho- 

*  Proceedings  of  the  American  fSurnicftt  Asw>ciiition»  vol.  xx\i,  H>08,  p.  142  et  uq, 
'  Jhid.,  p,  im  d  seq.,  Moynihan^  **  I/at«  Results  After  Operations  for  Benign  Difleasee  of  the 
Stomnth  and  Ducxfcsniim/* 
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logical  cause  capable  of  being  relieved  by  surgical  interference.  However  careful 
our  preliminary  investigations  may  be,  we  shall,  from  time  to  time,  display  upon 
the  operating  table  a  perfectly  normal  stomach.  We  must  not  then  endeavor  to 
cover  our  diagnostic  disaster  by  the  performance  of  an  unnecessary  operation  u|)on 
the  stomach,  but  rather  must  we  candidly  confess  that  our  exploration  has  proved 
negative.  To  perform  gastroexterostomy  in  such  cases  has,  I  think,  been  proved 
to  lead  to  unsatisfactory  results,  whereby  the  operation  is  discredited. 

2.  In  cases  of  acute  perforating  ulcer  the  perforation  should  be  closed  or  the 
ulcer  excised.  When  the  ulcer  lies  upon  the  lesser  curvature  nothing  more  is 
necessary  than  this.  The  after-history  of  such  cases  shows  that  they  are  relieved 
from  all  disabilities  referable  to  the  stomach.  When  the  ulcer  is  prepyloric,  pyloric 
or  duodenal,  gastroenterostomy  also  should  be  performed.  It  doubtless  hastens 
the  immediate  recovery  of  tlic  patient  by  affording  an  easier  exit  from  the  stomach 
than  that  impeded  by  the  ulcer,  and  it  forestalls  the  almost  certain  onset  of  s^tiij)- 
toms  which  only  a  short  circulating  operation  can  relieve. 

3.  When  a  nonmalignant  lesion  is  discovered,  the  treatment  appropriate  to  it 
depends  upon  its  position  in  the  stomach.  If  an  ulcer  be  placed  on  the  lesser 
curvature  at  some  distance  from  the  pylorus,  in  such  a  position  that  no  obstruction 
is  offered  to  the  onward  passage  of  the  food,  excision  should  be  performed.  In  such 
cases  the  relief  from  gastroenterostomy  may  be  incomplete,  and  it  is  probable  that 
the  later  onset  of  malignant  disease  occurs  in  a  large  proportion  of  cases.  In  some 
cases,  however,  when  the  ulcer  is  on  the  curvature  or  on  the  posterior  surface  of 
the  stomach  adherent  to  the  pancreas,  relief  follows  if  gastroenterostomy  is  per- 
formed on  the  cardiac  side  of  the  lesion.  It  may  be  that  the  ulcer  when  anchon'd 
impedes  the  proper  movements  of  the  stomach,  or  that  the  nerve  supply  being 
interfered  with,  some  local  paresis  of  the  gastric  wall  results. 

4.  If  the  ulcer  be  prepyloric,  pyloric,  or  duodenal  gastroenterostomy  should  Ive 
performed.  It  is  desirable  also  to  infold  an  ulcer  whenever  possible,  for  both  hem- 
orrhage and  perforation  have  occurred  from  ulcers  for  which  gastroenterostomy 
lias  been  performed  months  or  years  before.  The  local  treatment  of  the  ulcer  is 
always  desirable,  and  is  generally  easily  performed. 

5.  The  most  satisfactory  method  of  gastroenterostomy  is  the  posterior  no-lo<>p 
operation,  witli  the  almost  vertical  application  of  the  bowel  to  the  stomach.  The 
vertical  position  is  that  into  which  the  jejunum  falls  most  easily  in  the  normal 
(that  is  the  erect)  position  of  the  body.  A  deviation  to  one  or  other  side  if  slight 
is  of  no  importance,  and  entails  no  untoward  consequences. 

6.  Kegurgitant  vomiting  occurs  as  a  result  of  the  "loop"  operation,  whether 
anterior  or  posterior.  It  is  relieved  almost  certainly  by  an  entero-anastomosis. 
Patients  who  sufT(T  from  it  may  be  relieved  entirely  of  all  symptoms  for  which 
they  originally  sought  relief.  An  operation  that  is  mechanically  imperfect  relieves 
the  original  (iisoKh'r,  thougli  it  leaves  serious  disabilities  behind  it.  The  vomitinjr 
of  bile  may  be  relieved  by  lavage,  and  in  some  patients  disappears  entirely  after 
the  lapse  of  weeks  or  months  or  even  years. 

7.  In  cases  of  hour-glass  stomach  the  surgical  treatment  necessary  presents 
special  difficulties  on  account  of  the  frequency  of  a  dual  lesion,  one  in  the  body  of 
tlie  stomach,  one  at  the  pylorus;  and  double  operations  have  consequently  to  Ire 
frequently  performed. 
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SOME  ADDITIONAL  DATA  IN  REGARD  TO  THE  DIAGNOSIS  OF  ORGANIC 

LESIONS  OF   THE   BRAIN 

In  the  following  description  of  the  signs  and  symptoms  due  to  organic 
lesions  of  the  brain  in  addition  to  those  given  in  Vol.  I,  the  author  is  largely 
indebted  to  an  article  by  Harvey  Gushing,  which  appeared  in  Keen's  **  Sur- 
gery," Vol.  Ill,  page  160  et  seq. 

As  was  stated  in  Vol.  I,  organic  lesions  of  the  brain  produce  local  and  gen- 
eral signs  and  symptoms  of  a  very  varied  character.  The  general  symptoms 
consist  of  disturbances  of  the  intelligence,  of  headache,  sometimes  of  giddi- 
ness, vomiting,  general  convulsions,  and  clianges  in  the  a]ipearance  of  the 
fundus  of  the  eye.  They  are  not  symptoms  whicli  permit  of  a  conclusicm  as 
to  the  exact  situation  of  the  lesion.  For  the  determination  of  the  site  of 
disturbance  in  the  brain,  w^e  are  obliged  to  de])end  upon  groups  of  symptoms, 
partly  paralytic,  partly  irritative  in  character,  ordinarily  known  as  focal 
sjmptoms. 

Headache. — Of  the  general  symptoms  accompanying  organic  disease  of  the 
brain,  but,  of  course,  by  no  means  confined  to  these  conditions,  headache  is  one 
of  the  most  frequent.    Before  we  can  draw  the  conclusion  that  headache  is  due 
to  organic  cerebral  disease,  it  is  necessary  to  exclude  a  great  variety  of  causes 
which  may  produce  headache — the  various  anemias,  autointoxications  follow- 
ing disturbances  of  digestion;  in  females,  disorders  of  the  genital  apparatus 
and  general  constitutional  diseases  of  many  kinds.     Locally,  w-e  are  obliged 
to  exclude  neuritis  of  the  cranial  nerves,  localized  foci  of  pyogenic  infection  in 
the  mouth,  the  teeth,  the  mastoid  process,  the  Inmes  of  tluj  craniuui,  etc.     Syi)hi- 
litic  giunmatous  inflanmiation  of  the  bones  of  the  skull  and  syi)hilitic  pachy- 
meningitis are  regularly  attended  by  continuous  or  r(»mittent  hea(Ia(»he  of  a 
severe  character.     The  headache  of  lesions  of  the  brain  is  believed  to  l)e  largely 
due  to  an  increase  of  intracranial  pressure.     Only  in  a  moderate  number  of 
cases  does  the  localization  of  the  headache  point  to  the  sit(^  of  the  intracranial 
lesion.    If,  however,  headache  is  complained  of  over  a  fixed  area,  and  in  addi- 
tion there  is  localized  tend(»rness  on  palpation  and  percussion  of  the  skull  over 
the  same  area,  it  is,  in  certain  instances  of  abscess,  less  often  in  the  case  of 
tumors,  an  aid  in  the  localization  of  the  lesion.    In  a  general  way  it  may  be  said 
that  severe  headache  w^hich  is  continued  over  a  long  period  is  highly  suggestive 
of  some  form  of  brain  sy])hilis,  or  if  this  can  be  excluded  of  some  other  organic 
intracranial  lesion. 

Vomiting. — ^Vomiting  is  a  very  common  symptom  in  intracranial  lesions, 
"wrhether  due  to  injury  or  disease  and  w^hether  a(*ute  or  chnmic  in  character. 
The  characteristic  feature  of  cerebral  vomiting  is  that  it  occurs  without  nausea 
in  many  cases,  though  in  others  the*  symptom  of  nausea  nuiy  bo  present.  The 
80-called  projectile  v<miiting,  wuth  or  without  nausea,  is  frcH]uently  ])resent  in 
intracranial  lesicms  of  many  kinds,  notably  those;  which  produce  an  increase  of 
intracranial  pressure. 
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Oiddiness. — Giddiness,  or  vertigo,  is  a  symptom  so  common  in  fimctional 
disturbances,  as  well  as  in  organic  disease  of  the  brain  that  it  has  no  very 
marked  diagnostic  significance.  It  may  be  associated  with  disturbances  of  the 
auditory  nerve,  and  is  a  particularly  conmion  symptom  in  lesions  of  the 
cerebellum. 

Changes  in  the  Fnndiu  of  the  Eye,  Optic  NeuritiB,  ''  Choked  Disk." — The 
presence  of  choked  disk  as  determined  by  ophthalmoscopic  examination  is  a 
very  common  objective  sign  in  a  great  variety  of  cerebral  lesions.  It  may  be 
sliglit  in  degree  or  be  attended  by  a  certain  amount  of  dimness  of  vision.  There 
is  a  gradual  diminution  in  size  of  the  visual  field,  though  central  vision  may 
remain  acute  until  the  lesion  is  far  advanced.  In  extreme  cases  blindness 
occurs. 

Convulsions. — Generalized  convulsions  may  be  produced  by  a  diffuse  or 
localized  lesion  of  the  brain,  and  may  of  course  occur,  notably  in  children,  from 
various  functional  disturbances.  Only  when  the  convulsions  are  confined  to 
some  particular  set  of  muscles,  or  begin  uniformly  in  the  same  limb  or  part 
of  a  limb,  do  they  furnish  aid  in  localizing  a  brain  lesion. 

Stupor. — Every  possible  grade  of  stupor,  from  slight  drowsiness  and  leth- 
argy to  the  most  profound  coma,  may  result  from  local  and  general  functional 
and  organic  disturbances  of  the  brain.  Stupor  or  coma  may  also  arise  from 
many  forms  of  toxemia,  alcohol,  diabetes,  for  example,  or  may,  on  the  other 
hand,  be  due  to  disturbances  of  the  entire  cerebral  circulation. 

Disturbances  of  general  health,  loss  of  appetite,  emaciation,  general  mus- 
cular weakness,  together  with  changes  in  the  temperature,  pulse,  and  respira- 
tion are  frequent  concomitants  of  organic  brain  disease,  but  possess  merely  a 
general  diagnostic  significance. 

Focal  Symptoms. — Paralyses  of  muscles  of  any  possible  distribution  may 
result  from  organic  brain  lesions.  In  some  cases  the  distribution  of  the  paral- 
ysis is  an  important  aid  in  the  diagnosis  of  the  part  of  the  brain  affected.  Such 
paralysis  may  involve  half  of  the  body  (hemiplegia),  or  both  lower  extremities 
(})araplegia),  or  both  arms  and  both  legs  (diplegia),  or  but  one  extremity 
(monoplegia).  The  following  characters  of  paralyses  resulting  from  lesions 
of  different  portions  of  the  brain  are  quoted  from  Gushing:  ^ 

Paralyses  of  cortical  origin  are  apt  to  be  accompanied  or  preceded  by  irritative 
symptoms,  and  are  more  commonly  monoplegic  in  character.  Paralyses  of  capsular 
or  peduncailar  origin,  since  the  fibers  of  the  pyramidal  tract  are  gathered  there  iu 
a  small  space  are  more  apt  to  be  hemiplegic.  The  so-called  "  crossed  paralysis ''  is 
one  in  wliieh  a  cerebral  nerve  palsy  on  one  side  accompanies  paralysis  of  the  limbs 
on  the  opposite  side.  Motor  paralyses  of  pontine  or  medullary  origin  rarely  fail 
to  have  accompanying  symptoms  due  to  involvement  of  neighboring  structures. 

Spasticity  of  tlie  muscles  with  increased  reflexes,  occur  as  the  result  of  a  lesion 
of  the  intracranial  portion  of  the  motor  pathway.     Should  the  lesion  take  place  in 


'  Gushing,  loc.  cit.,  p.  163. 
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the  young,  there  may  he  marked  disturljance  of  gruwth.  Contractures  occur, 
whereby  the  limbs  become  fixed  in  awkwartl  positions. 

Motor  irritation  is  evidenced  most  frequently  by  epileptiform  seizures  or  con- 
vulsions. Local  convulsions  in  the  form  of  monospasm  h  a  common  indication 
of  a  lesion  at  or  near  the  so-called  motor  area.  The  process  leading  to  cou%ulsiona 
may  be  a  quiescent  ooe^ — a  cortical  defect;  the  cicatrix  of  an  old  healed  focus  of 
liemorrfiage,  etc. — or  one  which  is  progresBive  as  an  ealarging  cyst  or  tumor.  A 
localized  convulsion  may  be  followed  by  paralysis;  a  general  one,  by  a  condition  of 
profound  muscular  exhaustion  aud  wlieu  fre<[ueutly  repeated  and  tlie  so-called 
^•(aitis  epilciUiius  ensues,  death  may  result  from  asphyxia  due  to  faihire  of  respira- 
tory movements.  Other  irregularity  of  movement — ataxic,  choreic,  atlietoid,  etc. — 
are  usually  the  result  of  lesions  iji  organs  like  the  eerebelluni  or  hasal  ganglia  which 
modify  movements,  rattier  than  llmse  alfeeting  tiie  primary  conducting  pallu 

On  the  Sensory  Side.— Like  those  of  motion,  sensory  disturbances  may  result 
from  cortical  or  subcortical  lesions.  They  also  may  lie  irritative  and  associated 
w^ith  subjective  symptoms  of  parestiiesia  or  paralytic,  and  accompanied  by  anesthesia. 

Anesthesia  may  l>e  complete  or  partial  (liypesthesia)  to  various  forms  of  stimu- 
lation^— to  pain,  touch,  pressure,  temperature,  etc.  The  deeper,  as  well  as  the 
cntaneous  sense,  may  be  affected  and  there  may  be  loss  of  the  sense  of  posture  in 
an  extremity,  or  of  its  position  in  space.  Owing  to  the  fact  that  a  profound  sen- 
sory paralysis  leads  to  the  shutting  olf  of  all  afferent  impulses^  a  certain  degree  of 
motor  impairment  is  an  almost  invariable  accompaniment.  On  the  other  hand,  no 
sensory  distnrbanc*e  need  accompany  motor  paralysis. 

Irritative  sensory  symptoms  may  precede  those  of  motion.  Thus,  the  aura  or 
warning  of  an  impending  convulsion  may  be  an  important  clinical  sign  and  may 
at  times  serve  to  indicate  the  situation  of  the  lesion,  even  though  the  convulsion 
itself  was  general  from  the  onset.  The  warning  may  occur  as  a  subjective  sensory, 
gustatory,  visual,  or  olfactory  impression. 

Disturbances  of  special  sense  perception  may  be  secondary  not  only  to  peripheral 
lesions  of  the  nerves  themselves,  but  also  to  lesions  of  the  cerebral  centers  where 
special  sense  impressions  are  registered.  A  lesi(Ui  may  pervert  or  destroy  any  of 
the  gj>ecial  sense  qnalitieg — ^mell,  taste,  hearing,  and  sight. 
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111  a  certain  proportion  of  eases  it  is  possiWe,  by  means  of  study  of  the 
focal  symptonis  produced,  to  determine  with  nn^re  or  less  accuracy  the  seat  of 
the  lesion,  and  while  a  certain  number  of  tlie  data  observed  and  the  conclusions 
to  be  drawn  therefrom  have  been  mentioned  in  Vol.  I,  they  will,  for  the  con- 
Tenience  of  the  reader,  be  to  some  extent  repeated  in  the  following  paragraphs, 
tfigether  with  certain  additional  diagnostic  signs  and  symptoms.  Lesions  of 
the  motor  area  comprising,  as  stated  in  Vid,  I,  the  areaia  lying  in  the  cortex 
in  the  anterior  and  pristerior  central  g^Ti  separated  by  the  fissure  of  Rolando, 
may  give  rise  to  fairly  definite  b>calizing  symptoms.  Behind  the  Tiolandic 
fissure  it  is  bclieve<l  that  the  nerves  of  sense*  pass  ix)  the  cortex,  and  in  fnmt 
c*f  it,  as  descrilied  in  Vol.  I,  the  motor  nuclei  for  the  muscles  of  the  extremities, 
trunk,  face,  etc.     Irritntion  of  groups  of  cells  in  the  mcvtor  area  may  lead  to 
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convulsive  movements,  which  begin  in  certain  muscles  or  groups  of  muscles 
and  then  spread  to  other  groups  presided  over  by  the  adjoining  motor  cortex 
The  seat  of  the  irritation  may  often  be  inferred  by  studying  the  onset  of  the 
convulsive  attacks.  The  muscles  in  which  the  convulsive  movements  first  occur 
represent  that  portion  of  the  cortical  motor  area  which  is  the  seat  of  the  lesion 
In  progressive  lesions,  such  as  tumors  situated  in  the  motor  area,  it  will  often 
be  noted  that  during  the  early  stages  of  the  disease  the  symptoms  are  irritative 
in  character,  producing  convulsions,  and  that  as  the  tumor  or  other  lesion  in- 
creases in  size,  the  nerve  cells  may  be  destroyed  by  pressure  or  infiltration 
and  the  irritative  lesion  is  then  followed  by  a  paralysis  of  the  muscles  formerly 
the  seat  of  convulsive  movements.  lesions  confined  to  the  motor  area  are  not 
attended  by  disturbances  of  sensation. 

Lesions  in  the  sensory  field  or  behind  the  Kolandic  fissure  in  the  posterior 
gjTus,  may  produce  various  disturbances  of  sensation,  at  first  of  an  irritative 
character,  such  as  paresthesias  of  various  kinds,  numbness,  tingling,  etc.  Later 
in  the  course  of  the  disease  actual  loss  of  sensibility  may  occur  with  anesthesia. 
It  is,  however,  to  be  borne  in  mind  that  cortical  lesions  may  be  very  extensive 
without  any  changes  in  sensibility,  and  that  from  such  changes  our  diagnostic 
conclusions  are  only  rarely  aided  to  any  very  marked  extent.  When,  however, 
a  lesion  exists  in  the  sensory  pathways  beneath  the  cortex,  the  symptom  of 
anesthesia  is  apt  to  be  more  pronounced. 

Degeneration  of  the  pyramidal  tract  follows  a  destructive  lesion  of  tlie  anterior 
g}nnis;  the  deep  reflexes  are  increased  and  Babinsky's  phenomenon  is  present — i.e., 
upon  mechanical  stimulation  of  the  sole  of  the  foot,  the  great  toe  is  thrown  into  a 
condition  of  strong  hyperextension.* 

Lesions  of  the  Frontal  Lobe. — Lesions  of  the  anterior  ]X)rtion  of  the  frontal 
lobe,  if  not  very  (\xtensive,  may  produce  no  symptoms  w^hatever,  or  if  symptoms 
are  produced  they  will  be  of  a  general  character  and  will  consist  of  apathy, 
changes  in  disj)osition,  or  of  mental  dullness,  and  evidences  of  a  general  weak- 
ening of  the  intelligence.  Lesions  in  the  posterior  portion  of  the  frontal  lobe 
may  pro<lnce  disturbances  in  the  conjugate  movements  of  the  head  and  of  the 
eyes,  together  with  disturbances  of  the  motor  ])ortion  of  the  speech  meclianisiDj 
speaking  and  writing,  (^^usliing  states  that  ^*  it  is  a  question  of  dispute  as  to 
which  of  the  frontal  lobes  presides  most  definitely  over  the  intellectual  faculties, 
the  general  consensus  of  opinion  being  that  in  right-handed  peo])le  the  left 
prefrontal  lobe  is  the  more  important  of  the  two."  The  symptoms  prodiiceJ 
by  lesions  of  the  third  frontal  convolution  (Broca's)  are  disturbances  of  speech. 
They  have  been  sufficiently  dwelt  upon  in  Vol.  I. 

The  Parietal  Lobe. — The  parietal  lol)e  is  divided  into  an  up}>er  and  lower 
lobule.  The  lower  l()])ule  lies  l)elow  the  inter])arietal  fissure  and  includes  the 
suprainarginal  and  angular  gyri.  Although  the  symptoms  })roduced  by  lesions 
of  this  portion  of  the  brain  have  been  already  given  in  Vol.  I,  for  the  conve- 

*  Gushing,  he,  cit.,  p.  164 
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nienee  of  the   reader  thev  are  here  repeated.      They  are  thus   described   by 
Cu8hing:  ' 

One  characteristic  symptom  follows  a  destructive  lesion  of  the  angular  gyms 
of  the  left  side  in  right- Imnded  people^ — namely,  word-hiinduess  or  tlie  inability  to 
appreciate  tlie  mcanin^j  of  written  language.  A  deep-seated  lesion  which  involves 
the  {tut  lis  radiating  from  this  word -seeing  txfnter  is  apt  to  involve  the  optic  radia- 
titvn  as  well,  and  eonfterpienny  tu  lead  tu  a  half-hlindness  of  the  corresjionding 
Bides  of  iMith  relina\ 

A  lesion  of  the  superior  parirhd  Inhidc,  particnlarly  if  it  he  siibeorticah  leads 
lo  distui'hances  of  s/ rrt'fi(j Hosts :  in  other  words,  of  the  power  to  recognizt?  through 
cunlaet  iilunc,  tlu*  form  or  ehiinieter  of  olijeets,  or  Ui  name  uusei*n  nhjects  when 
they  are  handled. 

In  the  ease  of  a  snhcoiiiual  lesion,  especially  if  it  enero«e1ies  on  the  postcentral 
g\Tus,  other  sensory  rlistnrhances  nre  apt  to  be  present^  such  as  loss  of  muscle  sense, 
of  position  in  spaee,  or  even  of  forms  of  common  sensation. 

The  right  parietal  lohe  is  a  c<mi]>aratively  silent  area,  iriven  np  largely  to  asso- 
ciation paths. 

The  Occipital  Lobe  and  Visual  Pathway, — The  former  includes  the  posterior 
rod  at  the  lH'iriis]iheri%  holh  upon  its  extrnial  and  mesial  aspects.  The  parioto- 
oecipilal  lissnre  forms  its  mesial  anterior  Ixaiudary,  while  it  is  limited  on  the 
convexity  hy  an  iniagiuary  line  passing  from  this  fissure  fctrward  and  downward 
to  the  annectant  convolutiims.  This  IoIri  includes  on  its  mesial  surface  the  cuueus 
and  liugnal  g>rns,  from  whit^i  area  tine  optic  railiation  passes,  l^y  the  posterior  end 
tif  the  internal  capsule,  to  the  thalamus  and  extermil  geniculate  body,  and  thence 
liy  the  optic  tract  to  the  retina?.  A  destructive  lesion  of  tliis  ])ortion  of  the  oc*cip- 
ital  cfirtex  gives  rise  to  blindness  of  the  homolateral  lialves  of  both  retinae  (honiony- 
inons  hemianopsia),  the  patient  h<^ing  unabhs  wlien  looking  directly  forward,  to 
see  c*hj(*rts  upon  the  ojjposite  side  of  the  body  nnUI  they  are  brought  across  the 
median  plane.  Hemianopsia  may  not  be  comjdete  !ioth  for  fonn  and  color,  as  one 
or  the  other  may  escape^  and  there  are  certain  cases  whiidi  indicate  that  a  quad- 
rantal  hemianoiisia  may  result  from  lesions  in  this  situati(»n.  Shnnld  the  lesion 
be  a  deep  one  and  involve  the  optic  radiation,  homonymons  liemianopsia  may  t»e 
accompanied  by  hemianesthesia  or  hemiplegia  from  implication  of  the  adjoining 
paths  f*>r  sensation  and  motion  in  the  internal  capsnle. 

The  synip*oin  hemianopsia  is  snch  a  very  ini}yurtant  (»ne  in  diagnosis,  and 
leads  to  mxch  <lefinitc  conclusions,  that  the  author  feels  that  no  apology  is  neces- 
sary for  giving  another  short  quotation  from  Cushing  in  regard  to  this  group 
of  syniptnms.- 

When  hemianopsia  wcurs  suddenly  with  symptoms  of  vascular  obstruction  it 
usually  indicates  oeclusion  of  the  cerebral  artery  in  the  neighboring  calcarine  fis- 
sure. In  these  cases  of  iiemianopsia  from  cortical  lesions,  the  pupils  react  in  the 
usual  manner  when  a  ray  of  light  is  thrown  on  the  blind  lialves  of  tlie  retinsB 
(Wernicke's  hemiopic  pupillary  reaction).  A  lesion  of  the  optic  tract  must  be  ante- 
rior to  the  (jculo-motor  nuclei  to  abolish  this  reflex.  *  .  . 
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*  Gushing,  loc.  ciL,  p.  1G5. 


5  Ibid,,  p.  1G6, 
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Irritative  lesions  of  the  occipital  lobe  may  give  rise  to  subjective  flashes  of  light 
or  of  colors  and  these  phenomena  may  constitute  an  aura  for  general  epileptic  con- 
vulsions originating  from  an  organic  process  here.  Experimentalists  have  l)een 
led  to  believe  tliat  centers  for  certain  movements  of  the  eyes  are  situated  in  the 
occipital  lobe.    If  actually  present  they  are  of  no  diagnostic  significance. 

The  Temporal  Lobe. — A  large  portion  of  the  temporal  lobe,  lying  as  it  does 
beneath  the  fissure  of  Sylvius,  and  forming  a  considerable  part  of  the  under 
surface  of  the  hemisphere,  is  a  silent  region  of  the  brain,  since  large  destructive 
lesions  may  here  exist  without  producing  symptoms.  As  stated  in  Vol.  I,  the 
superior  temporal  convolution  on  the  left  side  presides  over  the  power  to  appre- 
ciate spoken  language,  and  destructive  lesions  of  this  part  produce  so-called 
"  word-deafness.'' 

The  uncinate  gyrus  situated  at  the  lower  and  anterior  part  of  the  temporal 
lobe  is  associated  with  the  senses  of  taste  and  of  smell.  Irritative  lesions  in 
this  region  which  lead  to  epileptic  attacks  may  have  as  an  aura  the  subjective 
sensation  of  some  peculiar  taste  or  odor.  The  function  of  a  large  ix)rtion  of  the 
temporo-sphenoidal  lobe  is  unknown. 

The  disturbances  produced  by  lesions  of  the  basal  ganglia,  the  crura  cerebri, 
the  pons,  and  the  corpora  quadrigemina,  as  well  as  the  symptoms  produced  by 
lesions  of  the  cerebellum,  have  been  sufficiently  dwelt  upon  in  Vol.  I. 

TUMORS  OF  THE  BRAIN  AND  THEIR  DIAGNOSIS 

Every  variety  of  tumor,  with  few  exceptions,  has  been  observed  in  the  brai%^ 
as  a  primary  or  secondary  growth.     The  most  frequent  types  are  the  endothi^^^ 
liomata.     As  they  occur  in  the  brain  they  are  fairly  benign  forms  of  tnnioi- ; 
they  usually  originate  in  the  meninges  and  have  a  distinct  capsule,  so  that  if 
accessible  to  operation  they  are  quite  readily  removed. 

Glioma  and  combinations  of  glioma  wuth  sarcoma  arise  from  the  connective- 
tissue  framework  of  the  neuroglia.     They  are  soft  infiltrating  tumors  and  are 
prone  to  undergo  cystic  and  other  forms  of  degeneration.     They  are  among  the 
less  favorable  types  of  cerebral  growth  for  operation.  J 

Cystic  tumors,  usually  of  parasitic  origin  (echinococcus),  or,  in  other 
cases  as  the  result  of  trauma,  are  not  very  rare  in  the  brain.  The  history  of  , 
their  growth  is  that  as  the  tumor  increases  in  size  it  leads  to  pressure  symp- 
toms, (^arcinoma  occurs  in  the  brain  as  a  metastatic  tumor,  and  is,  therefore, 
rarely  suitable  for  operation.  The  metastases  occur  most  often  in  the  bones  of 
the  skull  than  elsewhere  and  secondarily  invade  the  cranial  cavity.  The  sar- 
comata may  occur  primarily  in  the  brain  or  as  metastatic  tumors.  In  the  latter 
group  of  eases  they  most  commonly  originate  in  the  skull.  Nearly  all  the 
various  forms  of  benign  new  growths  of  the  connective-tissue  type  are  occa- 
sionally observed  in  the  interior  of  the  skull. 

In  addition  to  true  tumor  formation,  syphilitic  gummata  and  localized  areas 
of  tuberculous  infiltration  are  not  very  rare  in  the  interior  of  the  skull.    They 
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proiluee  svmjituius  whiHi  are  seitreely  to  lie?  diffL'reritiah'd  from  true  tiiHHjr 
foniiation.  TIr*  iVilluwiug  fnvurite  t^itt\s  ior  tlie  oet'iirreiice  uf  tbe  several  iVjrriis 
uf  tumor  moist  commonly  obs4jrved  in  the  lira  in  are  tbosc  given  by  Cnsbing:  ^ 

Tuberculous  iufiltrations  are  more  common  in  the  cerebellum  tlmn  elsewhere, 
sypfiilitic  gurnmata  origiuale  most  often  in  llie  meninges  at  the  base  of  tlie  brain. 
Endotlielionia  in  the  meninges  of  tlie  snlitentorial  region,  cysts  in  the  cortex, 
cholesteatoma  in  the  temporal  lobe,  teratoma  in  the  pituitary  hofly  and  mid-basal 
region. 

The  aymptoms  prcKlueed  by  tumors  of  tbe  brain  may  Ije  divided  into  two 
groups— namely,  symptoms  due  to  a  generalized  inerease  of  mfracranial  prcs- 
aure  and  symptoms  of  a  local  character  due  to  tbe  dcHfruriion  or  irr  tint  ion  of 
tlie  part  of  the  brain  involved  in  the  tumor.  The  most  constant  general  synip- 
tonis  of  tumors  of  the  brain  are  headarJu\  vomiiiftff,  and  chokrd  disk.  It  is, 
however,  to  be  borne  in  miuil  that  if  a  tumor  ia  situated  in  one  of  tbe  areas 
of  tlie  brain  whose  destruction  does  not  produce  definite  symptoms,  or  if  tbe 
tumor  merely  intiltrates  the  brain  without  increase  of  intracratual  pressure,  it 
may  reach  a  large  size  wittiout  producing  any  symptfima  wbals(K*ver,  lu  some 
of  these  cases  the  death  of  the  individual  is  preceded  merely  for  boura  or  days 
by  the  symjttoms  of  a  eerebral  apoplexy  from  hemorrhage  into  the  growth,  or 
the  patient  may  suddenly  develop  general  convulsions,  delirium,  and  coma,  fol- 
lower! by  death  within  a  few  days. 

The  uEAOAiJiE  ]iroduced  by  tumors  of  the  brain  may  be  a  generalized  didl 
headache,  which  is  more  or  less  constant,  but  is  usually  more  severe  in  tbe 
morning,  or  it  im\v  be  a  headache  referred  to  souje  partictdar  region — the 
occiput,  the  forehead,  tlie  teuipc^ral  region,  etc.  It  is  rare  that  tbe  headache  is 
of  diagnostic  value  in  bleating  tbe  seat  of  a  tumor,  ludess,  as  ♦K*easionally  bap 
pens,  tbe  pain  is  always  referred  to  the  same  spot  and  is  accompanied  by  ten- 
derness on  percussion  over  the  alcull  at  this  p>int.  The  headachf^  in  some  cases 
of  tumors  of  the  brain  may  become  progressively  worse,  and  finally  reach  an 
agi  m  i z i  ug  ch ar a c  te r. 

VoMiTixfs,- — The  vomiting  which  occurs  in  tumors  of  the  brain  uiay  Ix^  fre- 
quent, or  occur  at  irregular  intervals,  or  the  s^^nptom  may  be  euHrely  alisent 
The  vomifing  is  fre<pieutly  of  a  projectile  character,  and  it  may  couk^  on  sud- 
denly, indepeu<lcntly  of  the  ingest bm  of  ffmcL  It  may  (*r  may  nf^t  1m>  at^com- 
panied  by  nausea.  It  is  Bometimes  made  worse  wlien  tla*  ])ntient  stands  erect 
or  sits  up  after  lying  in  bed,  and  is  most  frequently  observed  upon  rising  in  the 
morning. 

Choked  Disk. — Choked  disk  is  one  of  tbe  most  constant  signs  of  tmuor  cvf 
the  brain.  It  must  be,  however,  differentiated  from  similar  ap|x*arances  in 
the  fundus  of  the  eye  complicating  nephritis.  Tf  a  tumor  is  situateil  to  one 
side  of  tlie  median  line  in  the  front  part  of  the  brain,   it  may  give  rist*  to 
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clicked  disk  confined  to  one  eye.  When  the  tumor  is  situated  at  some  distance 
from  the  orhit,  the  choked  disk  is  observed  as  a  bilateral  lesion.  It  is  to  Ix* 
borne  in  mind  that  in  any  case  of  tumor  of  the  brain  any  one  of  these  synij)- 
toms  may  be  slight  or  absent,  or  may  not  be  develoj)ed  until  late  in  the  disease. 
Local  Symptoms. — Local  symptoms  may  or  may  not  be  present  in  tumor  of 
the  brain,  even  though  the  tumor  be  of  considerable  size.  This  fact  is  ex- 
plicable upon  the  ground  that  there  are  large  portions  of  the  brain  whose  func- 
ti(m  is  unknown  and  whose  injury  or  destruction  give  rise  to  no  symptcuns 
which  we  are  able  to  recognize.  In  some  instances  general  symptoms  will  Im* 
present,  as  well  as  localizing  ones;  in  others,  there  may  be  distinct  localizing 
symptoms  without  headache,  vomiting,  or  choked  disk. 

Tumors  which  invade  the  motor  area  will  usually  be  attended  by  symptoms 
of  irritation  followed  by  those  of  paralysis.  The  location  of  the  tumor  may 
sometimes  be  quite  accurately  made  out  by  observing  the  particular  grou]^s  of 
muscles  which  undergo  convulsive  contractions,  as  the  result  of  irritation,  and 
the  same  is  true  of  the  paralytic  symptoms.  Tumors  which  invade  the  area  of 
the  brain  just  behind  the  motor  area  may  give  rise  to  sensor^'  disturbances, 
such  as  have  been  described  in  a  preceding  paragraph.  Their  diagnostic  value 
is,  however,  less  than  that  of  the  motor  symptoms.  Tumors  of  the  frontal  lobe 
frequently  give  rise  to  no  localizing  symptoms  whatever,  and,  as  has  elsewhere 
been  stated,  the  only  symptoms  produced  for  a  long  time  may  be  changes  in  tlio 
disposition,  restlessness,  mental  apathy,  stupor,  etc.  Tumors  of  one  lateral 
occipital  lobe  produce  hemianopsia.  If  both  lobes  are  involved,  blindness  is 
produced.    In  regard  to  tumors  in  the  parietal  lobe.  Gushing  states  as  follows :  ' 

Tumors  in  the  parietal  lobe  may  also  lead  to  Jacksonian  attacks  preceded  br 
sensory  symptoms.    A  degree  of  aphasia  is  apt  to  be  present  when  the  left  angii/ar     ; 
gyrus  is  involved,  witli  especial  loss  of  understanding  of  written  words  and  htters     * 
(word-blindness).     On  the  advance  of  these  tumors  there  may  l>e  some  permanent     ^ 
disturbance  with  sensation  of  tlie  cortical  type  (involvement  of  extremities  more 
than  trunk)  on  the  contralateral  side  of  the  body:  also  disturbances  with  nuisele 
sense,  posture  sense,  or  sense  of  position  in  space;  also  inability  to  recognize  the 
form  or  consistence  and  to  name  objects  placed  in  the  affected  hand — astereognosi?. 

Tumors  of  the  temjwral  lobe  may  produce  no  notable  symptoms  until  they 
have  extc  iided  to  the  lower  motor  centers  of  the  cortex.  If  they  involve  the 
superior  temporal  gyrus  upon  the  left  side,  they  may  produce  word-deafiie^>' 
At  the  apex  of  the  temporal  lobe  in  the  uncinate  gyrus  lie  the  centers  for  ta>te 
and  smell,  and  these  senses  may  be  interfered  with  by  tumors  in  this  situation, 
or  attacks  of  e])ilepsy  may  occur  with  an  olfactory  or  gustatory  aura.  Tumors  , 
of  the  corpus  callosum  and  of  the  mesial  surface  of  the  cerebellum  usually 
produce  no  localizing  symptoms,  but  may  be  attended  by  progressive  loss  of 
mental  activity,  these  symptoms  resembling  those  produced  by  tumors  of  tlie  ; 
frontal  lobe. 

*  Gushing,  loc.  n't.,  p.  225. 
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Tumors  of  tlu^  basal  ganglia  may  cause  a  variety  of  symi)t()ms.  These 
tumors,  of  course,  are  not  accessible  to  surgical  treatment.  According  to  Gush- 
ing,* the  following  groups  of  symptoms  may  occur :  Pressure  upon  the  internal 
capsule  causes  interference  with  the  motor  and  sensory  j)athways  to  the  cortex, 
thus  hemiplegia,  hemianesthesia,  hemiataxia,  or  hemianopsia  may  occur: 

Ix^sions  of  the  thalanms  are  apt  to  cause  athctoid  movements  or  tremors  of  the 
opposite  limbs.  The  deep  reflexes  may  be  increased ;  the  superficial  absent — 
Babinski's  toe  phenomenon  in  ])articuhir.  Muscular  sense  and  stereognosis  are 
usually  affected. 

Tumors  of  the  corpora  quadrigemina  lead  to  a  staggering  gait,  a  tendency  to  fall 
to  one  side  and  ])ackward,  to  a  failure  of  sight  and  hearing,  to  nystagmus  and  to 
palsies  of  the  ocular  movements  without  tnie  paralysis  of  the  oculomotor  nerves. 

Tumors  of  the  pons  and  of  the  crura  cerebri  are  not  amenable  to  surgical 
treatment.     The  general  symptoms  are  apt  to  overshadow  the  localizing  ones. 

Tumors  of  the  cerebellum  give  rise  quite  early  to  choked  disk,  together  with 
signs  of  increased  intracranial  pressure.  In  tumors  situated  within  the  cere- 
bellum, giddiness  and  vertigo  are  commcm  symptoms.  The  localizing  symptoms 
are  a  staggering  gait,  a  tendency  to  fall  to  one  side,  sometimes  toward  the  side 
of  the  lesion ;  there  is  muscular  weakness  and  ataxia  most  marked  u})on  the 
side  of  the  tumor.  The  head  is  sometimes  held  tilted  toward  the  side  of  the 
lesion,  while  the  face  is  rotated  toward  the  opposite  side.  Nystagmus  is  a 
common  symptom.  There  may  be  localiz(»d  tenderness  of  the  skull  beneath 
the  occiput.  In  regard  to  tumors  situated  close  to  but  outside  the  cerebellum, 
Gushing  ^  states  as  follows : 

Extracerebellar  tumors  favorable  for  operative  removal  often  lie  in  the 
cerebello-pontine  recess  and  cerebral  nerve  s\7nptoms  are  always  present.  These 
growths  are  supposed  to  arise  from  the  acoustic  nerve,  and  tinnitus  with  unilateral 
deafness  is  often  the  first  symptom.  They  enlarge  slowly  and  it  may  be  years 
before  some  pressure  palsy  of  the  facial,  abducens,  or  trigeminal  nerve  occurs. 
The  growth  in  time  compresses  tlie  lateral  lobe  of  the  cerebellum  and  pons,  when 
local  symptoms  similar  to  those  recountccl  above  will  jmt  in  an  appearance.  Gen- 
eral symptoms  also  may  ultimately  appear  from  closure  of  the  iter,  though  they 
may  be  delayed  for  years. 

Tumors  of  the  pituitary  body  may  produce  hemianopsia.  In  a  certain 
number  of  cases  acromegaly  may  develop  with  the  syniptrnns  common  to  this 
disease.  Headache,  convulsions,  vomiting,  apathy,  mental  deterioration  are  not 
uncommon. 

In  regard  to  the  diagnosis  of  tumors  of  iho  brain  in  general,  it  may  be 
said  that  when  favorably  situat(Ml  their  sitnati(m  may  be  more  or  less  accu- 
rately inferred,  and  that  in  a  certain  ])ro])orti()n  of  cases  their  successful  o])er- 
ative  removal  is  possible.     As  elsewhere  indicated,  b.owever,  a   tumor  of  con- 


»  Gushing,  loc.  cit.,  p.  226.  '  Ibid.,  p.  228. 
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siderable  size  may  exist  in  several  areas  of  the  brain,  notably  in  the  frontal 
and  temporal  regions,  without  producing  any  localizing  symptoms,  and  until 
the  tumor  has  attained  a  very  large  size  but  few  generalized  symptoms.  It 
has  been  shown  that  in  a  few  cases  the  situation  of  a  tumor  in  the  brain  may  be 
demonstrated  by  means  of  the  X-rays.  If  the  tumor  has  produced  bony  de- 
struction or  a  new  growth  of  bone,  these  lesions  may  show  in  the  X-ray  plate 
and  thus  aid  in  the  diagnosis.  In  the  diagnosis  of  brain  tumors  it  is  necessary 
to  exclude  sypliilis,  tuberculosis,  abscess  of  the  brain,  and  meningitis  from  other 
causes,  as  well  as  chronic  nephritis.  Some  of  these  conditions  can  be  diagnosti- 
cated with  probability  by  means  of  a  lumbar  puncture,  but  Gushing  calls  atten- 
tion to  the  fact  that  if  a  tumor  is  present  lumbar  pimcture  is  a  dangerous 
procedure,  and  may  be  followed  by  sudden  death. 

ADDITIONAL  REMARKS  IN  REGARD  TO  GUNSHOT  WOUNDS  PRODUCED 
BY  MILITARY  RIFLE   BULLETS  OF  THE   MOST  RECENT   TYPE 

At  the  present  time,  Germany,  England,  and  France  have  adopted  a  mili- 
tary rifle  which  fires  a  bullet  of  a  caliber  of  88  mm.  The  bullet  diflFers  from 
those  used  by  other  nations  in  certain  particulars.  Instead  of  a  roimded  or 
ogival  point,  the  bullet  is  sharply  pointed.  It  is  probable  that  other  nations 
will  soon  adopt  this  form  of  bullet.  The  pointed  bullet  offers  less  resistance 
to  the  air  than  other  forms,  and  consequently  a  flatter  trajectory  is  possible. 
The  center  of  gravity  of  the  bullet  lies  nearer  its  base  than  in  the  ogival-tipped 
bullets,  and  this  produces,  so  it  is  said,  a  tendency  for  the  bullet  to  tip  over 
after  it  has  reached  a  certain  point  in  its  flight.  In  order  to  overcome  this 
tendency  at  ordinary  ranges,  the  initial  velocity  given  to  the  bullet  is  very 
high  indeed.  The  German  bullet  is  27.8  nmi.  long  and  weighs  10.0  gms.  A 
review  of  the  exix^riments  of  others  and  the  results  of  certain  experiments  made 
by  himself  have  l>een  published  by  Dr.  F.  Riedinger,  and  from  his  monograph 
the  following  data  are  derived :  ^ 

The  powder  load  is  3.2  gms.  On  account  of  the  relatively  small  weight 
of  the  cartridges,  soldiers  are  able  to  carry  a  larger  number  without  notable 
effort.  The  rifle  is  most  efficient  up  to  ranges  of  from  800  to  1,000  meters. 
The  initial  velocity  of  the  bullet  is  855  meters  per  second.  The  extreme  range 
is  4,500  meters.  At  a  range  of  800  meters  the  bullet  will  perforate  in  a  saj:- 
ittal  direction  any  portion  of  the  human  body.  At  the  same  range,  if  the 
body  is  struck  lengthwise,  wounds  are  observed  from  400  to  GOO  mm.  in  length. 
If  at  this  range  the  bullet  strikes  flatwise,  a  wound  of  130  mm.  deep  may  be 
produced.  At  very  great  ranges  the  wea]ion  is  less  efficient  than  the  military 
rifles  at  present  in  use  by  other  nations,  and  at  similar  ranges  the  bullet  shows 
a  decided  tendency  to  ti])  over.  Tt  is,  therefore,  probable  that  wounds  made 
by  the  bullet  striking  flatwise  will  be  more  common.  Further,  there  is  some 
tendencv  for  the  bullet  to  be  deflected  when  it  strikes  hard  bone. 


"tJber  die  Wirkung  moderaer  Projektile,"  by  Dr.  F.  Riedinger. 
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In  gt»iU'r:d»  tliu  <lL*sli'U(*!i<m  nf  Innirs  iiml  Ht^l't  [>;itt>  iiiid  tlir  wnundn  produced 
closely  resteiuble  those  mad(*  by  the  ordimu^v  ngival-pointed  bidleL  In  tlie  shafts 
nf  thv  h>no'  ImDeB  the  hiilli't  iirfxhicvs  euuiiiiiTiiitcd  frat*tiircs,  thr  area  of  foiimii- 
nutii«ii  and  tlie  liues  of  fracture  siigge^st  in  sluipe  rlie  oullines  of  an  ordinary  c*n- 
vehjpCj  or  in  other  eases  the  outspread  winfi^s  uf  a  hutterfly.  At  close  ranges 
a  hir^e  number  of  minute  bone  frapuents  are  produced  of  a  generally  fjuadri- 
lateral  shape.  At  increased  rani^es  the  conimiinifion  i8  less  miirke<l,  the  number 
uf  fratrinents  is  smaller,  and  ttie  size  of  tla;  individual  frnf»;nients  greater.  In 
these  particulars  ihe  wounds  do  not  differ  nuirkedly  froui  th<ise  ordinarily 
observed.  Couinu'uutinu  <»f  the  sliafts  of  lonn  bones,  titiia  tun]  femur,  is  ob- 
served lip  to  a  ruu^e  of  2JH)0  meters.  If  the  sljjift  of  the  hmtj:  hmv  is  struck 
near  Its  l>order  without  ojjcnin^  tlie  medullary  canah  a  groove*  nuiy  I)e  cut  in 
the  Iwiue  without  mitobk^  conmiintitiim  and  without  nny  uuirked  radiating  lines 
of  fracture.     (  Fcj^sler. ) 

Uiiou  the  spongv'  ends  of  tlic  long  bones  simple  perfMraliuus  nre  often  pn»- 
duced,  reseitibliug  those  made  by  the  ogival-poirUed  Indh't.  In  other  eases  |>c*r- 
forjitiun  rK'curs  with  nmre  or  less  marked  radiating  lines  <»f  fracture.  The 
more  nearly  the  wound  approaches  the  hollow  dia]diysis  of  the  bone,  the  luore 
marked  is  the  splintering  and  comminution, 

Tlie  wound  ««f  entrance  in  the  skin  from  direct  shots  is  very  small,  smaller 
usually  than  thi*  diameter  of  tlir  bullet.  The  edges  of  the  wound  nsoally  shcnv 
tine  radiating  (ears.  Tlie  wound  td'  entrance  is  sliglitly  stained  of  a  grayish 
co!(»r,  dui!  to  powder  residue  which  (*liugs  to  the  bullet.  It  is  thus  possible 
to  differ  mtiate  the  wound  of  entrance  from  the  wound  of  exit.  If  tlje  bullet 
strikes  the  sKiu  obliquely  or  tiatwdse,  the  wound  of  entrance  wilh  t*f  course,  be 
larger  and  of  a  different  shape.  The  woimd  of  exit  is  als*>,  as  a  rule,  quite 
small,  irrespective  of  the  amount  of  desfruciion  of  the  bone  or  subcutaneous 
soft  parts.  When  Imuios  are  fr  act  tired,  minute  particles  of  lx>ue  are  scattered 
through  the  tissues  and  nuiy  sometimes  be  seen  in  the  wound  of  exit.  If  the 
bullets  strike  flatwise  the  wound  of  exit  is  usually  mucli  larger,  and  through 
it  torn  tendons  and  muscahir  bellies  may  [irntrudc. 

Kiedinger  says  in  regard  In  the  most  uindern  French  military  rifle  that 
the  ball  is  solid  :  it  consists  of  eo[qier,  to  wliicli  a  small  amount  of  xiuc  is  added. 
It  is  pninted  at  tlie  end,  resend>ling  in  shajH*  a  torpedo  or  cigar.  It  is  longer 
than  the  German  bullet,  tVJ,U  lum.  as  c*iuj[>ared  with  I'T.S  imiL  The  caliber 
is  S.O  muL  The  buHct  weighs  \l\.2  gms,,  and  is  therefi>re  lieavier  than  the 
German  bullet.  Ttie  initial  vehK-ity,  however,  is  lower,  7^*0  as  eoiui)ared  with 
830  meters.  The  trajectory  is  not  aa  flat  as  the  German  rifle,  but  the  weapon 
is  effective  at  greater  ranges. 

RifKlinger  considers  that  the  most  Jni])ortant  differences  in  the  wounds 
produced  l>y  these  pointed  bullets  will  dej>end  uiK»n  the  teudeuey  for  the  bullet 
to  be  upset  in  its  flight  and  to  strikt^  flatwise.  Sutticient  observations  have 
not  as  yet  Iw^eu  made  tf»  dctermim'  hi>w  often  such  wounds  will  or^cur.  If  the 
bullet  strikes  point  foremost,  wounds  of  the  soft  parts  alone  will  probably  be 
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simpler  even  than  those  produced  by  the  ogival  bullet,  and  the  same  will  be 
true  for  wounds  of  the  s])ongy  bones.  If,  on  the  other  hand,  the  bullet  upsets, 
a  considerable  cavity  will  be  produced  in  the  track  of  the  wound.  The  wounds 
of  the  shafts  of  the  long  bones  do  not  differ  materially  from  those  made  by 
other  small-caliber  bullets.  When  the  bullets  strike  flatwise  the  destruction 
of  both  bone  and  soft  parts  will  be  greater.  The  wounds  of  entrance  and  exit 
will  be  larger  and  aseptic  healing  will  be  more  difficult  to  obtain.  Riedinger 
says,  that,  if  the  bullet  strikes  some  very  massive  obstructicm  when  moving  at 
high  velocity,  any  massive  hard  portion  of  bone,  for  example,  the  mantle  may 
be  torn  and  the  leaden  core  of  the  bullet  may  split  up  into  fragments,  producing 
very  severe  wounds. 

Whether  this  will  happen  more  frequently  than  fonuerly  cannot  at  pre«»ut 
be  said.  The  pointed  bullet  is  even  more  apt  to  make  a  clean  i)erforation  in 
blood-vessels  than  the  ogival  form.  Wounds  of  nerve  trunks  will  probably 
resemble  those  already  observed.  Fessler  fired  twelve  ex]x?ri mental  shots  through 
the  abdomen.  In  all  but  one  the  intestine  was  wounded.  The  effiKits  uiwn 
the  skull  were  said  to  be  even  more  destructive  than  usual.  Woun<ls  of  the 
thorax,  when  the  bullet  preserves  its  projx?r  line  of  flight,  will  not  differ  from 
those  produced  by  the  ogival  bullet.  If,  however,  the  bullet  is  upset  and  strikes 
flatwise,  more  serious  injuries  are  to  be  expected.  Thus  a  certain  proportion 
of  the  wounds  will  be  more  serious  than  ordinary,  and  there  will  exist  another 
group  in  which  the  injuries  will  be  relatively  slight. 

With  the  exception  of  the  greater  tendency  of  these  bullets  to  upset  in  their 
flight,  or  to  upset  when  they  strike  bone,  it  does  not  seem  to  me  that  the  wounds 
produced  are  likely  to  differ  materially  from  those  ordinarily  observed. 

In  regard  to  the  cavalry  arm  of  the  U.  S.  military  service,  recent  experience 
and  experiments  seem  to  show  that  revolvers  of  .38  caliber  are  not  sulficiently 
powerful  and  do  not  produce  suflScient  shock  to  stop  a  charging  horse,  unless 
the  shot  be  a  particularly  fortunate  one.  Exj)eriments  were  conducted  up>n 
steers  for  the  purpose  of  testing  the  stopping  power  of  various  pistols.  It  was 
found  that  a  heavy  revolver  of  .45  caliber,  when  fired  through  the  body  of  an 
ox,  would  nearly  always  cause  it  to  drop  instantly  so  that  it  was  unable  to 
regain  its  feet.  Revolvers  witli  lighter  bullets  and  of  smaller  calil)ers  fail  to  do 
this.  The  revolvers,  therefore,  of  the  United  States  cavalry  have  been,  or  will 
be,  increased  in  size  and  caliber. 

THE   SERUM   DIAGNOSIS   OF   SYPHILIS 

In  order  to  understand  the  serum  diagnosis  of  sy])hilis  knowTi  as  tlio 
Wassermann-Xeisser-Briick  reaction,  it  is  necessary  to  be  informcMl  in  regard 
to  the  phenomena  and  principles  of  hcnwli/sis  and  to  know  w^hat  is  meant  bv 
the  Bordet-Gengou  ])]ienomenon.  The  matter  is  a  little  comjdicated,  and  {or 
those  unfamiliar  with  the  methods  of  a  modern  bacteriological  and  biological 
laboratory,  the  technic  is  somewhat  confusing.     In  the  following  paragraphs  I 
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shall  attempt  to  make  the  matter  clear  by  defining  the  various  terms  used  in 
describing  these  reactions,  and  shall  add  the  simplifie<l  technic  of  Nogiichi, 
who  has  developed  a  method  for  making  the  test  for  syphilis  so  simple  that  it 
can  be  carried  out  by  any  doctor  who  is  familiar  with  blood-counting,  urinary 
analysis,  etc.  In  a  pa]x»r  by  Dr.  Howard  Fox,  of  New  York,  read  January  18, 
1900,  before  the  Medical  Association  of  the  Greater  (^ity  of  New  Y'^ork,  the 
principles  of  hemolysis  and  of  the  Wassermann  reaction  are  very  clearly  told, 
and  I  am  largely  indebted  to  that  paper  for  the  following  data. 

The  technic  of  the  Noguchi  modification  of  the  reaction  is  taken  from  an 
article  in  the  Journal  of  Experimental  Medicine  by  Noguchi. 

If  the  bl<K)d  serum  of  an  aninuil  of  a  certain  species  be  added  to  the  blood 
corpuscles  taken  from  an  animal  of  another  sjx^cies,  the  serum  will  cause  a 
sohition  of  the  corpuscles.     Tliis  pn>cess  or  ])h(»nomen()n  is  known  as  hemolysis. 
If,  for  example,  to  sheep's  corpuscl(»s  there  is  added  bbnul  seruui  of  a  rabbit, 
the  corpuscles  of  the  sheep  will  be  in  part  dissolved.     If  now  the  rabbit  receives 
several  injections  of  sheej)'s  corpuscles,  it  will  be  found,  after  a  tiuie,  that  the 
8enim  of  this  rabbit  possesses  a  greatly  increased  ])ower  to  dissolve  sheep's 
corpuscles.     By  the  injection  a  substance  has  l)een  formed  in  the  serum  of  the 
rabbit  which  is  known  as  hemolytic  amboceptor,  or  immune  body,  and  the 
rabbit  is  said  to  be  immunized  against  sheep's  corpuscles.     Heating  of  the  serum 
for  haH  an  hour  to  5(5'^  C.  does  not  destroy  the  ])ower  of  this  substance  to  dis- 
s?olve  corpuscles,  and  the  substance  produced  is  said  to  be  thermostahile.     The 
solution  of  the  corpuscles  depends,  however,  not  alone  upon  the  hemolytic  ambo- 
<?eptor  thus  formed,  but  upon  another  substance  j)resent  in  the  serum  of  all 
'normal  animals,  which  is  knowTi  as  complemefit.     This  substance  is  destroyed 
\>y  heating  to  56°  C.  for  half  an  hour,  and  is  said  to  be  thermolabile.     "  Tlie 
three  substances — corpuscles,  hemolytic  aboceptor,  and  complement — constitute 
ixhsit  is  called  a  hemolytic  system.     Hemolysis  can  take  place  only  when  all 
three  are  present."     The  word  aTubocoj)tor  indicates  that  the  substance  has  an 
affinity  for  coquiscles  and  also  for  complement.     Tlie  substance  called  com])le- 
ment  receiv^es  this  name  because  it  serves  to  coui])lete  tlu^  action  of  tlie  ambo- 
ceptor.    The  following  quotation  from  the  article  of  Dr.  Fox  serves  to  render 
clear  the  principles  of  these  hemolytic  redactions. 

Closely  analogous  to  a  hemolytics  system  is  what  may  he  termed  a  "bacteriolytic 
system,'^  consisting  of  (1)  a  bacterium,  correspcmding  to  the  corpuscles  in  the 
hemolytic  system,  (2)  a  bacteriolytic  amboceptor  (or  antibody)  corresponding  to 
the  hemolytic  amboceptor,  and  (3)  couipleinent,  similar  in  both  systems.  Before 
proceeding  to  discuss  this  so-called  bacteriolytic  system,  it  is  necessary  to  explain 
the  terms  antigen  and  antibody.  An  antigen  is  any  substance  (bat^teria,  corpus- 
cles, l)ody  cells,  etc.)  which,  when  introduced  into  an  animal,  is  followed  by  the 
formation  of  antil)odies.  The  sheep's  corpuscles  in  the  case  of  the  hemolytic  system 
and  the  bacteria  in  that  of  the  bacteriolytic  system  are  examples  of  antigen.  The 
substances  formed  by  tlieir  entrance  into  the  animal  are  antibodies  or  amboceptors. 
Strychnin,  for  instance,  though  an  injurious  substance,  is  not  an  antigen,  as  its 
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entrance  into  the  body  is  not  followed  by  the  formation  of  antibodies.  Further- 
more, it  should  be  said  that  the  term  antibody  does  not  necessarily  imply  a  sub- 
stance that  is  protective,  such  as  an  antitoxin. 

Eeturning  to  the  bacteriolytic  system,  and  taking  a  specific  instance,  we  will 
use  for  antigen  an  emulsion  of  the  typhoid  bacillus;  for  bacteriolytic  amboceptor 
or  (antibody)  the  serum  of  a  patient  suffering  from  typhoid  fever;  and  for  com- 
plement, normal  fresh  serum,  preferably  from  a  guinea-pig.  If  these  three  sub- 
stances— typhoid  bacilli,  typhoid  amboceptor,  complement — are  placed  in  a  tul>e 
for  half  an  hour  at  body  temperature,  a  union  will  take  place  just  as  it  did  in  the 
case  of  the  hemolytic  system.  The  bacteria,  instead  of  the  corpuscles,  are  dissolved. 
Unlike  what  occurs  in  the  hemolytic  system,  the  union  of  these  three  substances 
will  not  be  followed  by  any  visible  change.  It  cannot  be  told  from  the  apjx?arancc 
of  the  tuljes  wliether  or  not  the  bacteria  have  been  dissolved.  In  the  case  of  the 
corpuscles,  solution  was  most  apparent,  the  tubes  changing  from  an  opaque  to  a 
clear  red  color  upon  hemolysis.  In  other  words,  in  the  hemolytic  system  there  was 
an  indicator  to  show  that  solution  of  the  corpuscles  had  taken  place,  no  such  in- 
dicator being  present  in  the  case  of  the  bacteriolytic  system. 

Bacteriolytic  System  Hemolytic  System 

Consists  of  Consists  of 

1.  Bacterium  (antigen).  1.  Corpuscles  (antigen). 

2.  Bacteriolytic  amboceptor  (anti-  2.  Hemolytic  amboceptor  (anti- 
body),                                                              body). 

3.  Complement.  3.  Complement. 


The  reaction  discovered  by  Bordet  and  Gengou  in  1901  utilizes  the  phenomenor 
of  hemolysis  to  show  that  a  union  actually  can  occur  between  the  three  components=^ 
of  a  bacteriolytic  system.    This  reaction  depends  upon  the  so-called  principle  of  th—      e 
fixation  (anchoring  or  binding)  of  the  complement,  and  is  carried  out  as  follows 
The  three  components  of  a  bacteriolytic  system,  such  as  typhoid  bacilli,  typlioi-       <| 

antibodies  (senuu  of  patient  to  l>e  tested),  complement,  are  placed  in  a  test-tul" se 

and  incubated  at  .'^7°  C.  for  a  half  hour  to  allow  them  to  unite.  To  the  san — -me 
tube  are  then  added  two  of  the  elements  of  a  hemolytic  system — namely,  hem^-> 
lytic  amboceptor  and  shee])'s  corpuscles,  and  the  mixture  again  placed  in  the  i  ij- 

cubator.     If  now  there  has  Ix^en  an  actual  union  of  the  first  three  substances 

that  is,  if  the  coni})lement  has  been  fixed  or  used  up  by  uniting  with  the  other  tvro 
substances,  there  will  be  no  complement  left  to  unite  with  the  other  two  parts  nf 
the  hemolytic  system,  and  consequently  no  hemolysis  will  occur.     If,  on  the  oihvr 
hand,  no  union  of  the  first  three  substances  had  occurred,  complement  will  1h^  ava/7- 
able  to  unite  with  the  otlier  two  parts  of  the  hemolytic  system,  and  conseijuently 
hemolysis  will  take  place.     In  other  words,  the  absence  of   hemolysis  denotes  a 
positive  reaction — i.  e.,  the  antibodies  for  which  we  were  testing  are  present.    In 
the  case  in  (fuestion,  the  patient  was  suffering  from  typhoid  fever.     The  otrurroiut* 
of  hemolysis,  on  the  otlier  hand,  signifies  a  negative  reaction — i.  e.,  the  antilMwlu^ 
were  not  })resent.     In  that  case  the  patient  was  not  suffering  from  typhoid  fevor. 

The  reason  for  using  giiinea-pig  serum  for  complement  is  that  the  compK" 
ment  present  in  the  serum  of  the  individual  to  be  tested  is  variable  and  of 
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unknown  quantity.  For  this  reason  the  coinpleincnt  in  the  patient's  serum 
is  destroyed  by  heating  to  56°  C.  for  half  an  liour,  and  the  complement  is  fur- 
nished by  using  a  measured  quantity  of  guinea-pig  serum.  In  testing  for 
syphilis,  the  principle  of  Bordet  and  Gengou  has  been  used  in  the  same  way 
as  in  testing  for  the  presence  of  typhoid  antibodies,  but  inasmuch  as  the 
spirocheta  of  syphilis  has  not  as  yet  been  cultivated,  it  has  been  necessary 
to  use  the  liver  of  a  syphilitic  fetus  in  which  the  presence  of  the  spirocheta 
could  be  demonstrated.  It  has  been  found,  however,  by  experiment,  that 
numerous  other  substances  may  be  substituted  for  syphilitic  liver,  and  Xoguchi 
has  foun<l  that  a  solution  of  lecithin  may  1x5  used  as  antigen  instead  of  an 
extract  of  syphilitic  organs.  Other  modifications  have  Ixxjn  made  by  him, 
presently  to  be  described,  which  render  the  technic  of  the  test  much  more 
simple. 

Inasmuch  as  Xoguchi's  modification  of  the  Wassermann  reaction  is  much 

simpler  in  technic  than  any  hitherto  employed,  and  will  probably  become  the 

standard   method  for  making  the  serum   test  of  syphilis,   I   have  omitted   a 

description  of  the  earlier  methods  of  making  tlie  test,  since  not  (mly  are  they 

n^Tv  complicated,  but  also  because  they  are  only  suited  for  a  fully  equipped 

laboratory,     iforeover,  the  older  tests  require  a  degree  of  technical  skill  on 

the  part  of  the  obsi»rver  (mly  possessed  by  those  thoroughly  acquainted  with 

the  technic  of  scro-diagnosis.     Xoguchi's  method  is  described  by  him  in  the 

Journal  of  Experimental  Medicine,  Vol.   XT,  Xo.   2,   11>09.     I  have  thought 

it  better  to  quote  directly  from  his  description  rather  than  to  attempt  to  put 

liis  technic  into  my  own  words.     Xoguchi  considers  that  his  method  is  more 

"Accurate  and  more  reliable  than  the  Wassermann  test,  and  he  sums  up  his 

^^^sults  as  follows: 

Four  hundred  and  sixty-five  specimens  of  serum  were  examined  by  liis  method 
^nd  llo  of  these  were  also  examined  by  the  original  Wassermann  test.  The  results 
^vere  as  follows:  Of  7  cases  of  primary  syphilis,  the  Wassermann  test  was  positive  in 
5;  the  Xoguchi  test  in  all.  In  27  cases  of  manifest  secondary  syphilis,  the  Wasser- 
Tnann  test  was  positive  in  23;  the  Xoguchi  test  in  27.  In  12  cases  of  latent  sec- 
ondary syphilis,  the  Wassermann  test  was  positive  in  6 :  the  Noguchi  test  in  9.  In 
18  cases  of  manifest  tertiary  syphilis,  the  two  motliods  agreed  and  were  positive  in 
17.  In  18  cases  of  latent  tertiary  syphilis,  the  Wassermann  test  was  positive  in  11 ; 
the  Xoguchi  test  in  14.  In  11  untalmlated  cases  of  tabes  dorsalis,  3  were  positive 
with  the  Wassermann  test  and  all  were  positive  with  the  Xoguchi  test.  In  28  cases 
suspected  of  syphilis  or  of  syphilitic  origin,  the  Wassermann  test  was  positive  in  IG; 
the  Xoguchi  test  in  21. 

Xoguchi  considers  that  not  only  is  the  method  very  valuable  in  diagnosis, 
but  also  forms  a  valuables  guide  for  the  treatment  of  cases  of  syphilis.  He  says 
that  under  treatment  not  only  do  the  symptoms  of  the  disease  abate,  but  the 
blood  reaction  grows  weaker  until  ultinuitely,  when  the  cure  is  complete,  the 
reaction  can  no  longer  be  obtained.     If  further  experience  should  support  this 
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view,  the  duration  of  treatment  in  cases  of  syphilis  and  its  eflSciency  might  1x3 
accurately  measured. 

The  new  method  is  based  upon  the  same  principle  as  Wassermann's  and  utilizes 
the  Bordet-Gengou  phenomenon  of  complement- fixation  to  determine  the  ])reseiK-e 
of  the  syphilitic  antibody  in  a  given  specimen  of  blood  serum  or  cerebro-spinal  fluid. 
It  differs,  however,  from  the  Wassermann  method  in  using  an  antihunian  hemo- 
lytic system  instead  of  an  antisheep  hemolytic  system.  This  difference  may  at 
first  seem  of  trifling  importance,  but  it  really  is  very  significant  since  it  affects  the 
accuracy,  ease,  and  reliability  with  which  the  test  can  be  applied.  Wassermann's 
original  method,  it  may  be  added  for  the  sake  of  clarity,  is  subject  to  an  error  aris- 
ing from  the  presence  in  human  serum  of  a  varying  amount  of  natural  ainlxK^cptor 
capable  of  being  reactivated  by  guinea-pig's  complement.  Many  specimens  of 
human  serum  contain  in  0.1  c.c,  which  is  the  quantity  usually  employed  in  a  t(»st 
for  complement  fixation,  as  many  as  twenty  units  of  antisheep  aml)oceptor,  while 
some  specimens  are  entirely  devoid  of  this  amboceptor.  I  found  by  actual  experi- 
ment that  four  units,  l)ut  not  two  units,  of  the  natural  antisheep  amboceptor  pre- 
vent entirely  the  detection  of  one  unit  of  syphilis  antibody.  When  eight  units  of 
natural  antisheep  amboceptor  and  two  units  of  syphilis  antibody  are  bought 
together,  the  test  remains  completely  negative.  In  other  words,  by  the  method  of 
Wassermann  the  presence  of  syphilis  antibody  may  be  missed,  although  in  the 
absence  of  the  natural  antisheep  amboceptor  it  would  be  readily  detectible.  Thi&*^ 
defect  in  the  complement  fixation  system  is  not  only  inherent  to  the  Wasserniani^^ 
method  but  also  to  all  those  which  employ  foreign  blood  corpuscles  for  whicl  — ^ 
human  serum  contains  natural  hemolytic  amboceptors  capable  of  being  react ivatecrrS 
by  the  complement  employed  in  the  test. 

I  believe  that  the  method  which  I  have  worked  out  eliminates  completely  th^^^ 
source  of  error,  because  human  blood  corpuscles  are  used  as  the  hemolytic  indicatcrr^r 
in  combination  witli  human  serum,  so  that  as  no  foreign  natural  hemolytic  aral>'^> 
ceptor  is  accidentally  present,  its  effects  are  excluded.    The  present  method  of  t  ^je 
complement  fixation  test  is  carried  out  under  conditions  of  definite  and  unifot-To 
sensitization  of  the  blood  corpuscles,  thus  enabling  one  to  detect  the  presence    of 
even  a  fractional  part  of  one  unit  of  syphilis  antibody  in  a  given  sj)ecimen.     It  is 
impossible  to  miss  one  or  more  units  of  the  antibody,  which  happens  not  infre- 
quently with  the  Wassermann  and  similar  methods. 

Description^  of  the  Method 

In  order  to  carry  out  the  present  method  of  diagnosis  it  is  needless  to  say  tliat 
the  serum  of  the  patient  under  question  must  be  obtained.  The  patient's  senim 
is  then  subjected  to  the  usual  complement  fixation  test  with  the  reagent  to  be 
descril)ed  immediately  below  and  according  to  the  technic  specially  adapte<l  f<^r 
the  present  method.  I  have  developed  so  far  two  different  ways  of  applying  the 
test.  In  one  the  reagents  are  employed  in  liquid  form  and  in  the  other,  the 
reagents  are  used  in  a  dried  state  on  filter  paper.  The  first  way  of  making  the  te> 
is  adapted  to  general  biological  laboratories,  and  the  second  is  adapted  espi^cial' 
for  the  clinical  laboratory.  The  descriptions  which  follow  immediately  refer  to  t 
laboratory  method,  but  they  do  not  differ  essentially  from  those  for  the  clin' 
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laboratory  except   that   the   reagents   employed   are   in    the   two   different  forms 
mentioned. 

Reagents  Required  for  the  Method 

The  following  reagents  are  required  for  making  a  test  hy  the  present  method: 

1.  Anlihuman  hemolytic  amboceptor  prepared  in  rahhits  hy  injecting  them 
five  or  six  times  into  the  peritoneal  cavity  with  increasing  doses  (up  to  20  c.c.)  of 
washed  human  hlood  corpuscles,  allowing  five  days'  interval  hetwcen  each  inpection. 
The  serum  is  collected  from  tlie  immunized  animal  eight  or  nine  days  after  the  last 
injection.  The  titre  must  be  stronger  than  0.001  c.c.  for  complete  hemolysis.  I 
now  use  a  serum  of  0.001  c.c.  titre. 

2.  Complement. — Fresh  guinea-pig  serum. 

3.  Antigen. — Alcoholic  extract  of  organs  or  preparations  of  crude  lecithin.  To 
prepare  the  alcoholic  extract  of  organs  one  part  of  mashed  tissue  (liver,  kidney) 
is  extracted  with  ten  parts  of  absolute  alcohol  for  several  days  at  37°  C,  filtered 
tlu-ough  paper  and  the  filtrate  c(mcentrated  to  about  one  third  of  its  volume,  and 
the  fluid  preserved.  To  prepare  the  lecithin  solution  for  antigen,  0.3  gram  is  dis- 
8olve<l  in  TiO  c.c.  of  absolute  alcohol  and  then  shaken  with  50  c.c.  of  physiological 
salt  solution  and  filtered.     The  filtrate  must  bo  clear. 

4.  Suspension  of  Human  Blood  Corpmcles. — This  is  prepared  by  mixing  one 
drop  of  the  blood  of  a  normal  pers(m  with  4  c.c.  of  physiological  salt  solution.  It  is 
preferable  to  remove  all  the  serum  constituents  by  washing  the  corpuscles.  This 
is  easily  accomplished  by  allowing  the  susj)ension  to  stand  overnight,  then  decant- 
ing the  su|)crnatant  fluid  and  resuspending  the  sedimented  corpuscles  in  a  fresh  lot 
of  saline  solution. 

0.  The  Sennn  to  he  Tested. — About  ten  dro])s  of  blood  from  a  patient  are  col- 
lected in  a  small  test  tube.  The  clear  senim  separated  from  the  clot  is  employed 
for  the  test. 

Method  of  Making  the  Test 

1.  Take  six  clean  test  tubes  (size  10  cm.  x  1  cm.).  In  the  first  two  of  these, 
place  one  drop  from  a  capillary  ])ipette  (or  two  if  necessary)  of  the  patient's  serum 
which  is  to  Ik?  tested.  In  each  of  the  second  two  tubes  (which  arc  to  serve  as  con- 
trols) put  one  drop  of  the  serum  of  a  syj)hilitic  case  known  to  give  the  positive 
reaction.  In  each  of  the  third  pair  of  tubes  (also  controls)  put  one  drop  of  the 
serum  of  a  normal  person.  In  case  of  using  inactivated  sera  (50°  C.)  4  or  5  drops 
are  required.  Xow  to  each  of  the  six  tubes  add  1  c.c.  of  the  suspension  of  human 
blood  corpuscles  and  0.04  cc.  of  fresh  guinea-pig  scrum  as  complement.  Lastly, 
into  one  of  each  of  the  three  foregoing  pairs  of  tubes  put  one  drop  of  the  antigen 
solution  from  a  capillary  pipette.    The  second  tube  of  each  pair  receives  no  antigen. 

2.  After  being  well  mixed  by  shaking,  the  six  tu!)es  are  incubated  at  37°  C.  for 
one  hour. 

3.  At  the  end  of  the  incubation,  add  two  units  of  antihuman  amboceptor  to 
each  tube  and  mix  well  by  shaking.  Incubate  the  tul)es  for  two  hours  longer  at 
37**  C.  Read  the  reaction  from  time  to  time  for  the  next  ten  to  twelve  hours,  dur- 
ing which  the  tubes  are  kept  at  room  temperature. 

The  complete  test  is  shown  in  the  following  chart : 
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CHART  I 


Test  for  Diagnosis. 


Control  tube  without 
antigen  for  each  test.' 


Determinative  tulie 
containing  antigen. 


o 


a.  Patient's  serum. 

b.  Human  blood 

suspension. 

c.  Complement. 


o\} 


ditto. 


d.  Antigea 


First  Control  Set.* 
Test  with  a  Known  Syphilitic 
Serum  (Positive  Reaction). 


a'.  Positive  luetic  sus- 
/-\         pension. 

b.  Human  blood  sus- 

pension. 

c.  Complement. 


o 


i:\. 


..     ditto. 

c.  J 

d.  Antigen. 


Second  Control  Set.' 

Test  with  a  Normal 

Serum  (Negative 

Reaction). 


o 


a".  Normal  serum. 

b.  Human  blow!. 

c.  Complement. 


t! 


ditto. 

c.  [ 

d.  Antigen. 


Incubation  at  37®  C.  for  one  hour. 

Antihuman  hemolytic  amboceptor  to  all  tubes. 

Incubation  at  37°  C.  for  two  hours  longer,  then  at  room  temperature. 


It  is  necessary  to  begin  the  test  with  one  drop  of  the  patient's  serum.  If  the 
reaction  is  negative  the  test  should  be  repeated  with  two  drops.  Sera  are  not  infre- 
quently met  with,  however,  in  which  two  drops  are  inhibitory  without  the  pres . 

ence  of  antigen.     On  this  account  it  is  undesirable  to  use  two  drops  as  routine 

Usually  one  drop  reveals  the  presence  of  the  specific  antibody  if  it  is  present  at  all 
and  further  test  becomes  almost  unnecessary. 

Reading  of  the  Reaction 

A  negative  reaction  is  indicated  by  complete  hemolysis  in  both  tiil)es  irre-^z?- 
spectivc  of  the  presence  of  the  antigen.  On  the  other  hand,  a  positive  reaction  z5s 
shown  by  complete  absence  or  partial  inhibition  of  hemolysis  in  the  tube  containin^fc^g 
the  antigen  and  complete  hemolysis  in  the  tube  without  the  antigen. 

Complete  liemolysis  in  the  negative  control  takes  place  usually  within  one  ho^^r 
or  sometimes  earlier.     When  the  reaction  is  strongly  positive,  as  it  should  be  wi  ^h 
the  positive  control  set,  the  tube  with  the  antigen  remains  absolutely  free  from  sl^ktiv 
trace  of  hemolysis  even  after  a  few  days'  standing  at  room  temperature.     In  siio/i 
a  case  the  erythrocytes  are  strongly  agglutinated  and  remain  adherent  to  the  bo^ 
tom  of  the  test-tube,  leaving  above  a  perfectly  clear  medium.     In  moderately  posi- 
tive cases  there  is  a  trace  of  hemolysis,  while  the  varying  degree  of  positive  reac- 
tion can  readily  be  measured  by  the  amount  of  the  hemoglobin  liberated  in  the 
medium  and  especially  by  the  amount  of  intact  red  corpuscles  remaining  in  ihe 
fibrin  shreds  or  whitish  stroma  masses.     It  should  be  mentioned  that  the  iM\^ 
containing  the  antigen  undergo  hemolysis  somewhat  more  slowly  than  those  with- 
out antigen,  but  cornplete  hemolysis  must  occur  in  both  tubes  of  the  negative  con- 
trol set,  before  the  reaction  of  the  other  sets  of  tests  is  read.    It  is  also  necessary  to 
note  that  every  tube  without  antigen,  irrespective  of  the  nature  of  the  specimen  of 

*  When  many  specimens  of  syphilitic  sera  are  subjected  to  simultaneous  tests  this  set  of  con- 
trols is  scarcely  necessary,  as  we  usually  find  a  good  positive  serum  among  them. 
'  This  control  set  may  be  made  without  the  addition  of  any  human  serum. 
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blood  serum  therein  contained,  must  undergo  complete,  or  at  least  almost,  com- 
plete hemolysis  before  the  final  reading  of  reaction  is  made.  In  cases  in  which 
tubes  without  antigen  do  not  undergo  hemolysis  the  test  must  he  repeated  witli  a 
smaller  quantity  of  the  human  serum  in  order  to  obtain  a  definite  result. 

Simplified  Method  for  the  Clinical  Laboratory 

The  method  so  far  described  is  much  simpler  than  the  original  test  of  Wasser- 
mann  and  can  l)e  quickly  and  easily  carried  out  in  any  laboratory  where  experi- 
mental work  with  serum  is  constantly  being  conducted.     I  have,  moreover,  been 
able  so  to  modify  the  methods  of  handling  the  various  factors  in  the  test  that  it 
should  1)€  possible  to  carry  it  out  with  accuracy  and  dispatcli  in  any  clinical  labora- 
tory.    These  further  modifications  consist  essentially  in  dr}'ing  the  reagents  on 
paper  and  standardizing  them.    In  this  form  they  can  be  prepared  on  a  large  scale 
iy  commercial  biological  laboratories  under  supervision  of  a  competent  serologist, 
and  placed  on  the  market  within  ready  reach  of  physicians.     My  experiments  have 
«iiown  that  it  is  possible  to  do  this  with  great  accuracy  and  that  the  preparations 
80  made  are  stable  when  kept  under  ordinary  conditions.     In  the  following  para- 
graphs I  will  describe  the  method  of  preparing  the  filter  paper  reagents  and  the 
inode  of  employing  them  for  the  test. 

Aniihuman  Amhoceptor  Slips, — The  serum  of  immune  rabbits  is  taken  up  with 
filter  paper  and  quickly  dried  (a  few  hours)  by  a  current  of  air  at  low  temperature 
(below  20**  C).  If  the  immune  serum  is  not  very  strong — the  titre  0.01  c.c.  for 
example — the  senim  should  first  be  concentrated  to  one  third  of  its  volume  by 
Tiieans  of  a  curient  of  air  before  the  paper  is  ini])regnatc(1.  (This  is  necessary  in 
<:^rder  to  secure  a  slip  of  small  dimensions  for  convenient  use.)  iVfter  complete 
desiccation,  the  impregnated  paper  is  cut  into  pieces  of  equal  dimensions,  each  one 
^)eing  of  such  a  size  as  to  contain  two  units  of  the  amboceptor. 

Complement  Slips. — A  rather  thick  filter  paper  is  imj)regnated  with  fresh 
^[uinea-pig  serum,  similarly  dried  and  cut  into  j)ir(es  of  equal  size.  The  activity  of 
Hhe  complement  slip  must  be  titrated  and  conipared  with  the  fresh  complement. 
The  activity  of  the  slip  complement  may  vary  somewhat  with  every  preparation, 
l)ut  one  slip  should  possess  such  an  activity  as  to  correspond  with  that  of  0.04  c.c. 
of  the  fresh  guinea-pig  serum. 

Aniigen  Slips, — A  crude  preparation  of  lecithin  of  ])revionsly  known  antigenic 
value  is  dissolved  in  ether  and  similarly  taken  up  into  filter  paj)er.  It  is  also  easy 
to  impregnate  the  paper  with  the  alcoholic  organ  extracts  (such  as  from  the  liver 
of  a  congenitally  syphilitic  fetus),  Init  a  preliminary  concentration  of  the  extract 
by  means  of  a  current  of  air  is  necessary  in  this  case.  After  impregnation  and 
complete  desiccation,  the  impregnated  y)aper  is  cut  into  equal  ])arts,  each  being  of 
such  a  size  as  to  contain  enough  antigen  for  one  tul)e. 

These  three  reagents,  the  antihuman  hemolytic  amboceptor,  guinea-pig  com- 
plement and  antigen,  in  the  impregnated  filter  ])apers,  can  be  kept  indefinitely 
at  room  temperature  in  a  dry  place.  I  have  adopted  as  the  dimensions  of  each  slip 
the  size  of  about  5  mm.  by  5  mm.  It  is  understood  that  preliminary  tests  should 
always  be  made  with  the  slips  to  prove  activity  and  strength. 

In  employing  the  filter-paper  slips,  they  are  dropped  by  means  of  forceps  into 
the  test-tubes  already  containing  the  human  blood  suspension  and  patient's  serum. 
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in  the  order  and  at  the  intervals  already  stated  for  the  respective  reagents  (com- 
plement, antigen,  amboceptor)  in  the  description  for  the  method  of  making  the  i&i 
(Chart  I).  It  is  necessary  to  shake  the  tubes  a  few  times  at  intervals  in  order  to 
insure  proper  solution  of  the  reagents.  The  incubation  may  be  carried  out  perfectly 
well  in  the  vest  pocket  if  a  thermostat  is  not  at  hand.  Confusion  is  to  be  avoided 
by  carefully  labeling  the  various  tubes.  Each  of  the  pairs  of  tubes  making  up, 
respectively,  the  test,  and  the  two  control  sets,  may  conveniently  be  held  together 
by  a  rubber  band.  There  can  be  no  confusion  within  one  pair  of  tests  since  one 
of  the  two  tul)es  contains  one  more  slip  (antigen)  than  the  other. 

I  should  advise  anyone  contemplating  the  use  of  the  method  to  make  a  few  pre- 
liminary trials,  comparing  cases  definitely  svphilitic  with  normal  individuals  before 
undertaking  the  diagnosis  of  cases  of  unknown  nature.  This  would  also  have  the 
advantage  of  accustoming  the  physician  to  the  order  of  the  procedures  and  the 
reactions  and  serves  as  a  test  of  the  reliability  of  the  reagents.* 

SOME   REMARKS  ON  RECENT  STUDY  OF   STATUS  LYMPHATICUS 

The  condition  of  siatiis  lymphnlicus  has  interested  surgeons  and  medical 
men  to  a  considerable  extent  during  recent  years.  The  subjects  of  this  peculiar 
congenital  disability  are,  as  is  well  knowTi,  individuals  of  very  greatly  dimin- 
ished resistance  against  both  injury  and  disease.  Many  of  them  die  during 
infancy  and  childhood,  a  moderate  number  arrive  at  adult  life,  but  all  of  them 
are  more  susceptible  to  infectious  diseases,  to  which  they  frequently  succumb. 
They  die  readily  from  comparatively  trifling  traumatisms,  are  exceedingly  bad 
subjects  for  surgical  operations,  and  not  infrequently  die  as  the  result  of  the 
administration  of  ether  or  chloroform.  Hitherto,  however,  though  the  con- 
dition has  been  well  recognized  and  numerous  studies  have  l>een  made  of  the 
bodies  of  these  patients  after  death,  the  diagnostic  signs  and  symptoms  present 
during  life  have  not  been,  up  to  a  very  recent  ])erio(l,  sufficiently  well  known 
and  understood  to  pennit  us  to  recognize  these  cases  readily. 

The  condition  is  a  congenital  one  and  occurs  with  much  greater  frequency 
than  was  formerly  supposed.  Recently  Dr.  Charles  Xorris  has  made  extensive 
investigations  into  the  postmortem  appearances  of  these  cases  in  the  pathologic- 
al laboratory  of  Bellevue  Hospital.  He  has  not  as  yet  finished  liis  studies, 
nor  has  he  Ix^en  able  up  to  the  present  time  to  satisfy  himself  completely  in 
regard  to  the  pathology  of  the  condition,  so  that  his  conclusiims  are  as  yet  given 
tentatively.  In  a  preliminary  report,  however,  read  at  the  meeting  of  the 
Society  of  American  Pathologists  and  Bacteriologists  in  Boston,  May  0,  1909, 
he  has  formulated  certain  diagnostic  data  whereby  he  believes  that  the  sfafus 
h/mphaf'irus  may  be  quite  readily  recognized  during  life.  Dr.  Xorris  has 
kindly  placed  in  my  hands  this  preliminary  pn])er,  which  is  entitled  "  A  Post- 
mortem Study  of  Status  Lymphaticus  in  Adults  and  Children  with  Remarks 


*  For  tho  most  rocont  roports  on  tho  value  of  the  soro-reactions  for  syphilis,  the  reader  is  rp- 
ferrcd  to  tliree  papers  in  The  Journal  of  the  American  Medical  Associatioji.,  Vol.  LIII,  No.  12, 5!?€p- 
tember  18,  1909,  by  Sachs,  Noguchi  and  Castclli,  together  with  the  discussion. 
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upon  its  Clinical  Significance  and  Diagnosis."  The  following  data  are  taken 
from  this  report.  Dr.  Norris  says  that  his  observations  of  the  status  lymphati- 
cus  have  taught  him  how  to  recognize  the  characteristic  external  appearances 
in  the  cadavers  of  such  cases,  and  he  believes  that  the  possibility  of  making  a 
diagnosis  of  such  cases  during  life  has  been  established.  He  says  that  he  finds 
very  characteristic  external  appearances  in  the  bodies  of  these  individuals  and 
states  as  follows : 

External  Appearances 

The  body  is  graceful  in  its  proportions,  except  in  disease,  well-nourished,  and 
but  rarely  obese. 

The  conformation  of  the  limbs  is  most  characteristic,  especially  that  of  the 
thighs.  These  are  well  rounded,  arched  anteriorhj  and  laterally,  the  latter  being 
the  most  noteworthy  feature.  The  lateral  bowing  has,  in  well-marked  cases,  asso- 
ciated with  a  broad  pelvis,  its  point  of  maximum  curvature  a  little  below  the 
trochanter.  The  lateral  and  anterior  arching  exists  in  both  male  and  female,  and 
in  both  sexes  the  pelves  may  be  small.  The  upper  arms  are  rounded,  the  shape 
being  graceful ;  the  forearms  are  not  rounded,  except  in  marked  cases.  The  mus- 
cular development,  even  when  excessive,  does  not  cloak  these  appearances,  some  of 
the  most  marked  cases  having  occurred  in  muscular  male  cadavers.  The  conforma- 
tion of  the  thighs  exists  also  in  women  with  broad  pelves.  This  configuration  can- 
not be  considered  as  a  female  type  of  build,  but  rather  a  persistence  of  the  juvenile 
contour. 

The  skin  most  frequently  has  a  glossy,  less  often  a  pasty  appearance,  as  was 
first  brought  out  by  Escherich  and  Daut. 

Hair. — The  hair  upon  the  pubis  is  distinctly  feminine  in  distribution,  confined 
to  the  suprapul)ic  fat  pad,  the  superior  edge  ]mng  sharply  marked  off.  The  hair 
may  be  abundant  but  it  is  never  absent  except  in  the  young.  A  few  hairs  may 
extend  up  the  linea  toward  the  umbilicus. 

Axillary  hair  in  adults  is  usually  scanty,  although  the  individual  hairs  may  l)e 
long.  Hair  on  head  may  be  abundant  even  in  less  marked  cases.  It  is  coarse, 
straight,  and  lusterless. 

Hair  on  Limbs. — Even  in  subjects  having  the  usual  amount  of  hair,  the  thighs 
are,  except  for  lanugo,  free  of  hair,  even  when  the  legs  and  forearms  are  hairy. 
The  same  is  true  for  the  upper  arms. 

The  head  is  bracliycephalic  in  type. 

The  neck  is  implanted  scjuaroly  upon  the  upper  thoracic  opening.  It  may  be 
either  long,  thin,  and  colunmar,  or  short  and  thick. 

Oenital  Org^ans. — A  few  of  the  marked  cases  present  evidences  of  infantilism, 
the  external  genitals  being  small.  This  infantile  type  of  the  genital  organs  is, 
however,  exceptional,  even  in  those  cases  associated  with  a  hypoplastic  condition 
of  the  aorta  and  arterial  system.  The  glans  penis  is  frequently  pointed  like  an 
acorn. 

Many  of  the  above  characteristics  may  be  absent,  the  most  constant  being  the 
peculiarity  of  the  thighs. 

Thus,  the  pubic  hair  may  be  normal  or  excessive,  running  up  the  linea  in  nor- 
mal adult  males.    This  is,  however,  exceptional. 
46 


706  APPENDIX 

Our  experionoe  at  the  morgue  teaches  us  that  the  external  appearances  are  of 
considerahle  jnipoitance  in  diagnosing  the  presence  of  the  staius  cases,  especially 
those  wliich  are  recessive  in  type.  It  is  certainly  a  striking  fact  that  time  after 
time,  without  clinical  history,  the  diagnosis  has  heen  made  before  autopsy. 

The  Internal  Appearances 

Contrary  to  the  usual  statement,  the  superficial  lymph  nodes  in  our  cases  do 
not  seem  to  participate  in  the  general  hyperplasia.  In  the  well-marked  cases,  even 
in  adults,  there  was  found  a  hyperplasia  of  the  faucial  tonsils  and  of  the  lingual 
and  pharyngeal  and  intestinal  lymphatic  structures,  also  of  the  splenic  follicles 
and  intraperitoneal  lymph  nodes. 

In  many  the  hyperplasia  of  the  intestinal  lymphoid  structures,  of  the  mesen- 
teric lymph  nodes  and  splenic  follicles,  is  less  marked,  and  in  some  is  entirely 
absent.  These  lymphoid  structures  usually  undergo  recession  before  the  faucial 
and  lingual  tonsils.  In  certain  cases,  the  recession  is  beautifully  indicated  by  the 
appearance  of  the  Peyer's  })atches.  Thus,  one  part  of  a  patch  may  be  flat,  almost 
atrophic  in  appearance,  whereas  other  parts  present  almost  tumorlike  masses.  .  .  . 

In  the  typical  and  also  in  the  recessive  cases,  a  diminution  of  the  caliber  of  the 
aorta  was  noted;  even  more  striking  and  constant  were  the  thinness  and  elasticity 
of  the  wall.    A  slight  hypertrophy  of  the  left  ventricle  was  frequently  observed. 

Our  attention  having  heen  called  to  the  observatifms  of  Wiesel  and  Iledinger, 
that  there  may  he  hypoplasia  of  the  chromaffin  system  in  status  cases,  we  have 
found  that  the  adrenals  often  are  strikingly  small  and  flat.  In  one  case,  where 
the  freshly  preserved  material  was  studied,  we  found  an  entire  absence  of  chro- 
maffin substance  in  the  adrenals  and  semilunar  ganglia.  .  .  .  That  the  hypoplasia 
of  the  adrenals  or  the  chromaffin  cells  ia  a  constant  finding  in  status  cases,  we  are 
not  prepared  to  concede  without  further  study. 

In  our  series  of  cases  in  the  female,  there  is  but  one  case  with  an  infantile 
uterus,  and  no  cases  in  males  with  undescended  or  incompletely  develope<i  genital 
organs. 

Dr.  Xorris  goes  on  to  state  that  his  studies  are  based  upon  approximately 
80  cases,  which  he  has  divided  into  several  groups,  as  follows:  (1)  Cases  of 
sudden  death  in  adults  having  status^  without  anatomical  lesions.  (2)  Cases 
which  cannot  be  considered  idiopathic  on  account  of  indefinite  previous  illness. 
(8)  Includes  cases  of  disease  of  the  ductless  glands  with  which  status  is  more 
or  less  constantly  associated  (Basedow^'s  disease).  Dr.  Xorris  states  that  status 
lymphaticus  and  Basedow's  disease  are  fr(M|U(»ntly  associatecl  lesions.  (4)  In 
another  grouj)  of  cases  the  status  hjmphaticus  was  observed  in  th<»  IxkHc^s  <»f 
individuals  who  had  died  of  acute  infectious  diseases;  among  tluMU  (»}udemic 
cerebro-sj)inal  nu^niiigitis,  which  in  these  cases  of  status  runs  a  very  rapitUy  fatal 
course.  In  the  cases  studied  by  Elser  at  the  X(»w  York  Hospital  he  concluded 
that  there  could  W  no  doubt  but  that  status  hjiuphaticus  was  an  iin|vortaiit 
factor  in  determining  the  ra])idly  fatal  issiu^  in  cas(»s  of  ey)idemic  meningitis. 
In  the  cases  which  survived  for  a  long(»r  ])(»riod  the  conditi(m  of  status  was  not 
found.     Elser's  observations  further  led  him  to  the  conclusion  that  in  over  one 
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juarter  of  the  cases  examined  postmortem  of  epidemic  meningitis,  the  status 
ymphaticus  was  present,  and  that  the  latter  may,  therefore,  be  regarded  as  an 
mportant  predisposing  factor  to  infection  with  epidemic  meningitis. 

Dr.  Norris  says  that  during  the  work  on  the  two  East  River  tunnels  a  con- 
iderable  proportion  of  the  fatal  cases  of  caisson  j)isease  were  the  subjects  of 
tattis  lymphaticus.  The  status  lymphaticus  has  further  been  observed  in  sev- 
ral  cases  of  typhoid  fever. 

Cases  of  status  are  peculiarly  susceptible  to  poisons  of  various  kinds,  notably 
3  chloroform  and  ether,  to  potassium  cyanid,  to  alcohol,  to  arsenic. 


Thp:  Pathological  Characters  of  the  Disease 

Dr.  Norris  says  that 

Though  the  literature  on  the  subject  is  very  voluminous,  it  is  impossible  as  yet 
to  accurately  define  the  pathology  of  the  condition.  The  important  features  char- 
acterizing the  lymphatic  state  as  first  delineated  by  Paltauf  are  the  presence  of  a 
thymus  gland  which  has  failed  to  undergo  the  usual  involution,  together  with  a 
General  lymphadenoid  hyperplasia.  The  occurrence  of  a  hypoplasia  of  the  arterial 
system  and  genitalia  was  first  pointed  out  by  Bamberger  and  Rokitansky.  The 
latter  was  also  familiar  with  the  persistence  of  the  thymus  in  adult  life  and  the 
combination  of  this  with  general  lymphoid  enlargement.  To  Ortner,  among  others, 
belongs  the  credit  of  associating  those  two  conditions,  and  of  emphasizing  the 
increased  susceptibility  of  its  subjects  to  disease  and  sudden  death. 

Dr.  Norris  says  that: 

Were  all  these  features  well  defined  and  constant,  there  would  be  no  difficulty 
in  setting  up  a  clear-cut  definition  of  status.  But  this  is  far  from  being  the  case, 
IS  our  experience  has  taught  us  that  there  exists  every  degree  of  this  state.  .  .  . 

In  regard  to  the  thymus  gland,  Dr.  Norris  says : 

In  these  cases  the  thymus  shows  a  progressive  increase  in  weight  from  birth  to 
puberty,  reaching  its  maximum  at  fifteen  years.  During  the  next  five  years  an 
ibrupt  decline  followed  by  a  gradual  diminution  occurs.  .  .  . 

But  Dr.  Norris  observed  that  in  the  decade  following  puberty — namely, 
from  twenty  to  thirty  years,  the  average  weight  of  the  thymus  considerably 
exceeded  the  normal,  and  says  that : 

This  would  absolutely  demonstrate  either  an  arrested  involution  or  a  true  hyper- 
plasia and  establishes,  as  he  believes,  the  fundamental  connection  between  hyper- 
plasia of  the  thyimis  and  status  lymphaticus. 

Although  the  general  lesions  of  status  are  constantly  associated  with  an  enlarged 
thymus,  an  enlarged  tlnonus  is  not  necessarily  accompanied  by  status. 

There  follow  in  Dr.  Xorris's  article  a  number  of  interesting  ideas  in  regard 
to  the  relation  of  the  thymus  gland  to  this  disease.     The  reader  is  referred  to 
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Dr.  Norris's  paper  for  the  details.     I  insert  here  Dr.  Noiris's  conclusions  as 
given  in  his  article : 

1.  Status  lymphaticus  is  characterized  hy  hyperplasia  of  the  lympliatic  struc- 
tures associated  with  persistence  or  enlargement  of  the  thymus  gland  beyond  the 
age  of  puberty,  with  arterial  hypoplasia  and  possibly  with  hypoplasia  of  the 
chromaffin  system. 

2.  Cases  of  this  state  have  characteristic  external  appearances,  especially  in 
respect  to  general  conformation  of  the  body  and  distribution  of  the  hair. 

3.  This  constitution  represents  a  constitutional  anomaly,  and  not  a  mere  per- 
sistence of  the  infantile  type  or  an  arrest  of  development.  Infantilism  is,  however, 
not  infrequently  associated  with  it. 

4.  Individuals  with  this  constitution  have  a  special  predisposition  to  disease, 
and  increased  susceptibility  to  various  insults. 

5.  The  frequency  of  the  lymphatic  constitution  has  not  been  sufficiently  empha- 
sized, nor  has  sufficient  account  been  taken  of  it  in  its  wide  medical,  surgical,  and 
insurance  aspects,  especially  its  relation  to  prognosis  and  duration  of  life.  We 
have  found  this  condition  in  about  2  per  cent  of  over  2,000  autopsies. 

6.  Not  all  the  individuals  with  the  lymphatic  constitution  succumb  to  disease. 
Many  survive  to  adult  age.  The  various  lymphatic  structures  thereupon  tend  to 
undergo  recessive  changes. 

7.  The  lymphatic  constitution  is  noted  with  especial  frequency  in  diseases  of 
the  ductless  glands  (Basedow's,  Acromegaly,  Addison's,  and  in  tumors  and  dis- 
eases of  the  pineal  gland)  and  in  diseases  such  as  epilepsy,  which  are  probably  due 
to  disorders  of  internal  secretion. 

8.  The  thymus  is  an  epithelial  organ,  and  not  a  lymphoid  structure. 

9.  More  exact  knowledge  of  the  thymus,  in  its  relation  to  general  lymphoiA 
hyperplasia,  to  the  onset  of  spermato-genesis,  and  the  development  of  the  secondar'5 
sexual  cliaracters  is  vital  to  any  further  progress  in  the  elucidation  of  importarx^ 
physiologic  and  pathologic  consideration  of  hoaltli  and  of  disease. 
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Abdomen,  diminution  in  size  of,  ii.  9. 
diseases  of,  diagnosis  of,  ii.  1. 

methods  of  examination  in,  ii.  1. 
auscultation  in,  ii.  14. 
inspection  in,  ii.    1. 
palpation  in,  ii.  10. 
percussion  in,  ii.   13. 
X-rays  in,  ii.  17. 
dilated  stomach   in,  ii.  4. 
enlargements  of  kidney  in,  ii.  8. 
free  fluid  in,  ii.  13. 
localized  exudates  in,  ii.  9. 
localized  rigidity  and  tenderness  in,  ii.  12. 
peristaltic  waves  in,  ii.  5. 
succussion  in,  ii.  15. 
vaginal  or  rectal  palpation  in,  ii.  11. 
gunshot  wounds  of,  i.  735,  737. 
localized  swellings  of,  ii.  4. 
Btab  wounds  of,  i.  734,  735. 
tiimors  of,  consistence  of,  ii.  20. 
diagnosis  of,  ii.  17. 
local  signs  and  symptoms  of,  ii.  19. 
mobility  of,  ii.  21. 

passive,  ii.  24. 
percussion  over,  ii.  21. 
shape  of,  ii.  20. 
size  of,  ii.  20. 
surface  of,  ii.  20. 
"H'ounds  of,  penetrating,  i.  732. 

symptoms  and  diagnosis  of,  i.  733. 
bdominal  actinomycosis,  i.  140. 
Uiominal  contents,  i.  732. 
^neral  and  special  data   of,  i.  736. 
Subcutaneous  injuries  of,  i.   739. 

groups  of  symptoms  observeil  in,  i.  739. 
bfiominal  hydrocele,  ii.  718. 
Inlominal  muscles,  rupture  of,  i.  693. 
bfiominal    operations,    complications   follow- 
ing, diagnosis  of,  i.  762. 
hemorrhage    from    alimentary    canal    in, 

i.  763. 
infection  of  external  wound  in,  i.  765. 
intestinal   obstruction  in,   i.  768. 


Abdominal    operations,   complications   follow- 
ing, peritonitis  in,  i.  766. 
localized,  i.   767. 
pneumonia  in,  i.  767. 
pulse  in,  i.  765. 
retention  of  urine  in,  i.  764. 
shock  in,  i.  762. 

symptoms  referable  to  intestine  in,  i.  764. 
temperature  in,  i.  764. 
thrombosis  and  embolism  in,  i.  767. 
Abdominal   wall,  actinomycosis  of,  i.  698. 
contused  wounds  of,  i.  694. 
contusions  of,  i.  692. 

shock   after,  i.  692. 
diseases  of,  i.  695. 
foreign  bodies  in,  i.  694. 
gunshot   wounds  of,  i.   694. 
inflammations  of,  i.  695. 

deep-seated,  i.  695. 
injuries  of,  i.  692. 
introduction  of  aspirating  needle  and  trocar 

through,  i.  715. 
lacerated  wounds  of,  i.  694. 
tumors  of,  mobility  of,  ii.  27. 
varieties  of: 
dermoid,  i.  698. 
echinococcus,  i.   700. 
epithelial  growths,  i.  700. 
fibroma,  i.  698. 
lipoma,  i.  700. 
sarcoma,  i.  699. 
wounds  of,  i.  693. 
Abducens  nerve,  paralysis  of,  i.  428. 
Abnormal  moliility  in  fractures,  i.  280. 

method  of  examination  in,  i.  281. 
Ahnornialitie.s  in  descent  of  testis,  ii.  706. 
Abscess,  acute,   fluctuation   in,  i.  82. 
heat  in,  i.  80. 
pain  in,  i.   79. 

physical  signs  and  symptoms  of,  i.  79. 
redness  in,  i.   80. 
special  symptoms  of,  i.  83. 
swellinfj  in,  i.  81. 
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Abscess,  acute,  tenderness  in,  i.  83. 
amebic,  diagnosis  of,  11.  146. 
uxillar>%  1.  95. 
cold,  i.  162. 

of  joints,  1.  164. 
diagnosis  of,  1.  79. 
in    mediastinum    In    tuberculosis    of   spine, 

ill.  75. 
in  soft  parts  of  ear,  i.  517. 
in   tuberculosis  of  spine,  psoas,  ill.   75. 
intramammary,  i.  675. 
of  brain,  1.  433. 

chronic,  diagnosis  of,  i.  434. 

difTerential  diagnosis  of,  1.  436. 

following  middle-ear  disease,  1.  435. 

latent,  diagnosis  of,  1.  434. 

secondary  to  infectious  processes  of  nose 
and  frontal  sinus,  1.  436. 

symptoms  of,  1.  434. 
of  fingers  and  palm,  acute,  ill.  360. 
of  kidney,  11.  414,  433. 
of  liver,  11.  144. 

following  dysentery,  diagnosis  of,  11.  146. 
of  lung,  i.  659. 

physical  signs  of,  1.  660. 
of  pancreas,  11.  203. 
of  spleen,  11.  189. 
of  stomach,  11.  55. 

of  submucous  tissues  of  nasal  fossie,  1.  468. 
palmar,  ill.  362. 
perinephritic,  11.  456,  458. 

{luthological  anatomy  of,  ii.  459. 

symptoms,  course  of  disease,  diagnosis  of, 
11.  460. 
peritonsillar,  i.  493. 
psoas,  ii.  290. 
retromammary,  1.  675. 
retropharyngeal,  i.   494. 

signs  and  symptoms  of,  1.  550. 
secondary,  in  liver,  1.  99. 
subphrenic,  in  loi'alized  peritonitis,  1.  724. 
symptoms   and   diagnosis  of,   i.    724. 
physical  signs  of,  1.  725. 
tropical  liver,  diagnosis  of,  ii.  146. 

dilatation   of   blood-vessels  in,   ii.   148. 

jaundice  in.  ii.  148. 

leiicocytosis  in,  ii.    148. 

pain  in,  ii.   147. 

signs  and  symptoms  in  detail  of,  ii.   146, 
148. 

spleen  in,  ii.   148. 

temperature  and  i)ulse-rate  in,  ii.  148. 

urine  in,  ii.   148. 
Abscesses    arising    in    deep    lymph    nodes    of 
neck,  i.  548. 


Abscesses  at  angle  of  jaw,  i.  648. 
in  cerebellum,  1.  435. 
in  supraclavicular  region,  i.  549. 
in  tuberculosis  of  spine,  ill.  75. 

retropharyngeal,  ill.  75. 
in  vicinity  of  pelvis,  origins  of,  ill.  1 
ischiorectal,  ii.  233. 
of  breast,  chronic,  1.  676. 
of  retropharyngeal  space,  chronic,  L 
of  submental  lymph   nodes,  i.   548. 
of  thoracic  wall,  i.  648. 
cold,  1.  649. 
peripleuritlc,  i.  649. 
situated  above  levator  ani  muscle, 
subcutaneous,  of  hairy  scalp,  i.  395. 
Absence  of  one  kidney,  11.  367. 
Absorption   test   for  raw   and   ulcerate 

faces  in  bladder,  11.  564. 
Accessory  thyroid  glands,  i.  499,  573. 
Accidental  wounds  of  bladder  during  s 

operations,  IL  549. 
Accumulated    cerumen    in    external    < 

504. 
Achondroplasia,  1.   193. 
Acinous  cancer  of  breast,  1.  685. 
Acinous  carcinoma   (Billroth),  1.  259. 
Acne  rosacea  of  face,  i.  4i>5. 
Acoustic  nerve.  Injuries  of,  i.  428. 
Acquired  club-foot.  Hi.  656. 
.\cquired  deformities  of  foot,  ill.  644. 
Acquired  flat-foot,  iii.  647. 
Acquired  obstruction  causing  hydroneph 

ii.  406. 
Acquired  phimosis,   ii.   680. 
Acromegaly,  i.   197. 
Acromion  process,  fractures  of,  iii.  174. 

of  scapula,  iii.  328. 
Actinomycosis,  abdominal,  i.   140,  69S. 
differential   diagnosis  of,  1.    141. 
identification   of,   by    cultures    (Wright 

141. 
of  breast,  i.  679. 
of  central  tissues  of  jaw,  1.  30. 
of  face,  i.  1.30. 

clinical   diagnosis  of,  i.   1.30. 
of  intestine,  Ii.    107. 

difl'erential  diagnosis  of,  ii.  109. 
stages  of,  ii.   108. 
of  jaws,  i.  475. 
of  lung,  1.  663. 
of  neck,  i.  551. 

clinical  diagnosis  of,  i.  139. 
of  pleura,  1.  659. 
of  thoracic  wall,  i.  649. 
of  tongue,  1.  486. 
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Actinoinycoais  of  vertebrae,  iii.  84. 
of  wounds,  i.  137. 

avenues  of  infection  of,  i.   138. 
clinical  diagnosis  of,  i.  139. 
essential   lesion   of,  i.   138. 
of  lung,  i.   140. 
upon  tongiie,  i.   140. 
Active  incontinence,  iii.  15. 
Acuminate  warts,  i.  253. 
Acute  abscess  of  fingers  and  palm,  iii.  360. 
Acute  and  chronic  inflammation  of  rectum,  ii. 

226. 
Acute  and  chronic  ulceration,  iii.  555. 
Acute  articular  rheumatism,  i.  182;  iii.  224. 
Acute     catarrhal     inflammation     of     frontal 

sinus,  i.  443. 
Acute  eowperitis,  symptoms  of,  ii.  660. 
Acute  cystitis,  ii.  572. 
Acute  dilatation  of  stomach,  ii.  38. 

si^ns  and  symptoms  of,  ii.  38. 
Acute  emphysematous  gangrene  produced  by 
Bacillus    ai^rogenes   capsulatus,    i. 
96. 
Acute    exanthemata,    inflammations    of    hip- 
joints  in,  iii.  410. 
Acute   exudative   lesions  of  joints^  diagnosis 

of,  i.  174. 
Acute  gastro-enteritis,  i.  716. 
Acute  gonorrhea,  ii.  647. 
diagnosis  of,  ii.  648. 
method  of  infection  of,  ii.  647. 
period  of  incubation  of,  ii.  647. 
symptoms  of,  ii.   647. 
Acute  gonorrheal  prostatitis,  ii.  615. 
Acute  hemorrhagic  pancreatitis,  ii.  200. 
Acute  hydrocele,  ii.  714. 
diagnosis  of,   ii.   715. 
of  spermatic  cord,  ii.  715. 
Acute  inflammation   of  breast,  i.  673. 
diagnosis  of,  i.  675. 
symptoms  of,   i.   674. 
of  cranial  bones,  i.  412. 
of  hip-joint,   local   signs  and  symptoms  of, 

iii.  409. 
of  nasal  membrane,  i.  467. 
of  periosteum,  i.  412. 
of  thyroid  gland,  i.  571. 
of  tunica  vaginalis  testis,  ii.  714. 
diagnosis  of,  ii.  715. 
-Acute  inflammations  of  ankle-joint,  iii.   628. 
-Acute  inflammatory  afl'ections  of  pharynx,  i. 
491. 
differential  diagnosis  of,  1.  493. 
of  tonsils,  i.   491. 
differential  diagnosis  of,  i.   493. 
47 


Acute   inflammatory    processes    of   hand    and 
fingers,  iii.  360. 

of  scrotum,  ii.  711. 
Acute  intestinal  obstruction,  ii.  81. 

differential   diagnosis  of,  ii.  90. 

symptoms  and  diagnosis  of,  ii.  89. 
Acute  mastitis,  i.  673. 

diagnosis  of,  i.  675. 

symptoms  of,  i.  674. 
Acute     noninfectious     serous     synovites     of 

shoulder- joint,  iii.  220. 
Acute  nonsuppurative  mastitis,  i.  676. 
Acute  obstruction  of  pylorus  and  duodenum, 

ii.   37. 
Acute  osteomyelitis,  i.  179. 

case  of,  i.  181. 

coxitis  as  result  of,  iii.  411. 

differential   diagnosis  of,  i.   182. 

general  symptoms  of,  i.  181. 

local  symptoms  of,  i.   180. 

of  bones  of  leg,  iii.  564. 

of  clavicle,  i.   650. 

of  cranial  bones,  i.  412. 

of  femur,  iii.  460. 

treatment  of,  iii.  461. 

of  fibula,  iii.  566. 

of  humerus,  iii.  244. 

of  pelvic  bones,  iii.   128. 
symptoms  of,  iii.   128. 

of  ribs,  i.  650. 

of  spine,  iii.  81. 

prognosis  of,   iii.  82. 
symptoms  of,  iii.  81. 

of  sternum,  i.   650. 

of  tibia,  complications  of,  iii.  566. 
operative  indications  in,  iii.  567. 
Acute  pancreatitis,  symptoms  of,  ii.  202. 
Acute  phlebitis,  i.  335. 
Acute     phlegmonous     inflammation     of    soft 

parts  of  thorax,  i.  648. 
Acute  polyarticular  rheumatism,  iii.  410. 
Acute  prostatitis,  ii.  614. 

pathological  lesions  of,  ii.  615. 

symptoms  and  diagnosis  of,  ii.  615. 
Acute    purulent    inflammations    of    joints    of 

wrist  and  hand,  iii.  372. 
Acute   purulent  osteomyelitis  of  clavicle,  iii. 
216. 

of  scapula,  iii.  218. 
Acute  pyogenic  infection  of  penis,  ii.  685. 

of  prepatellar  bursas,  iii.  522. 
Acute  rheumatic  fever,  iii.  673. 
Acute  sero-fibrinous  periorchitis,  ii.  714. 

diagnosis  of,  ii.  715. 
Acute  specific  urethritis,  ii.  647. 
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Acute  suppuration  in  prevesical  space,  signs 

and  symptoms  of,  i.  696. 
Acute  suppurative  gastritis,  ii.  55. 
Acute    suppurative   inflammation    of    middle 
ear,  i.  512. 

of  pia  mater,  L  432. 

of  submaxillary  gland,  i.  522. 
Acute  suppurative  inflammatory  processes  of 

neck,  i.  547. 
Acute   suppurative  mastitis,   diagnosis   of,  i. 
675. 

symptoms  of,  i.  674. 
Acute  suppurative  mediastinitis,  i.  665. 

pressure  symptoms  in,  i.  665. 
Acute  suppurative  osteomyelitis  of  bones  of 
forearm,  iii.  322. 

of  bones  of  tarsus  and  metatarsus,  iii.  631. 
Acute  suppurative  periostitis  of  jaws,  i.  474. 
Acute   suppurative    processes   of   elbow-joint, 

iii.  303. 
Acute  synovitis,  iii  420. 

of  jaws,  i.  482. 

of  knee,  signs  and  symptoms  of,  iii.  477. 
Adenitis  of  groin  following  wounds,  iii.  431. 
Adeno-carcinoma,  i.  259. 

of  breast,  i.  686. 
Adeno-fibroma  of  prostate,  iL  621. 

causation  of,  ii.  621. 

diagnosis  of,  ii.  628. 

lesions  of,  ii.  621. 

occurrence  of,  ii.  621. 

symptoms  of,  ii.  624. 
Adenoid  tumors,  i.   497. 
Adenoma,  i.  254. 

of  bladder,  ii.  603. 
syinptonis  of,  ii.  607. 

of  kidney,  ii.  477. 

of  salivary  glands,  i.  527. 

of  sweat  glands  of  face,  i.  457. 
Adrenal  bodies,  surgical  diseases  of,  ii.  400. 
Adrenals,   ii.   312. 

tumors    of,    ii.    400. 
Aiuhuni,  iii.  615. 
Air  passages,  foreign  bodies  in,  i.  583. 

diagnosis  of,  i.  586. 
Albumin  in  primary  renal  tuberculosis,  ii.  440. 
Albuminuria,  true  and  false,  ii.  421. 
Alimentary   canal,   hemorrhage   following  ab- 
dominal operations  from,  i.  763. 

in  exophthalmic  goiter,   iii.  682. 

injury  to,  signs  and  symptoms  of,  i.  735. 

special  groups  of  symptoms  in  septic  infec- 
tions  of,  i.   101. 
Alimentary  tract,  ruptures  of,  i.  740. 
Alveolar  border,  fractures  of,  i.  471. 


Amebic  abscess,  diagnosis  of,  ii.  146. 
Ammoniacal  decomposition  in   vesica 

lus,  ii.  588. 
Ammoniacal  fermentation  in  urine,  i: 
Ammonium  urate  crystals  in  urine,  i: 
Amniotic  bands,  iiL  250. 
Analgesia,  iii.  16. 
Anastomosis,  aneurism  by,  L  236. 
Anatomical  and    physiological    eonsid 
of  breast   (Merkel),  i.  668. 
Anatomical  and  physiological  notes  c 

and  spinal  cord,  iii.  1. 
Anatomical    landmarks  in  vicinity   o 

iii.  332. 
Anatomical  neck  of  humerus,  fracture 
178. 
through  tuberosities,  iii.  181. 
with  dislocation  of  head,  iii.  181. 
Anatomical  notes  of  pyloric  8tenofti.s, 
Anatomical   observations  in  open  wo 
the  scalp,  i.  389. 
in  subcutaneous  wounds  of  scalp,  i. 
Anatomical   relations  of  pancreas,  ii. 
Anatomical    remarks    on    femoral    hei 
286. 
on  foot  and  ankle  (Woolsey,  Gray,  Ji 

iii.  581. 
on  hip  (Merkel,  Woolsey,  Hoffa),  iii. 
on  kidneys  (Merkel,  Woolsey,  Sched 

sel),  ii.  304. 
on  popliteal  space   (Gray),  iii.  515. 
on  prostate,  ii.  608. 
on  scrotum,  spermatic  cord,  testis, 
on  seminal  vesicles  and  semen,  ii.  69 
on  spleen,  ii.  183. 

on  wrist  and  hand   (Merkel),  iii.  32! 
Anatomical  sites  and  mechanism  of  dii 

obstnuftion,  ii.  38. 
Anatomical  snuff-box,  iii.  333. 
Anatomical  tubercle,  i.   151. 
Anatomy  of  appendix,  ii.   118. 
of   bladder,   topographical,   ii.  520. 
of  cystitis,  pathological,   ii.   568. 
of  epididymis,  ii.  708. 
of  lymph  nodes  of  gi^oin   (Gray),  iii. 
of  scrotum,  ii.  702. 
of  spermatic  cord,  ii.  709. 
of    tendon    sheaths   of    foot,    topogra 

iii.  617. 
of  testis,  ii.  704. 
of  urethra,   ii.  632. 
Anemia   (Ewing),  i.  252. 

in  primary  renal  tuberculosis,  ii.  44* 
Anesthesia,  elective,  in  spinal-cord  injur 
24. 
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Anesthesia,  hysterical,  iii.  17. 
in  injuries  of  the  spinal  cord,  iii.  30. 
in  traumatic  hysteria,  iii.  59. 
in  unclassified    forms  of   traumatic  neuro- 
ses, iii.  70. 
tactile,  iii.   16. 
^eurism,  i.   320. 
arterio- venous,  i.  329;  iii.  454. 
by  anastomosis,  i.  236. 
circumscribed,  i.  330. 
cirsoid,  i.  236. 
course  of,  i.  331. 
diagnosis  of,  i.  332. 
diffuse,  i.  329. 
dissecting,  i.  329. 
gluteal,  symptoms  of,  iii.  135. 
of  aorta,  i.  667. 
of  arteries  of  skull,  i.  415. 
popliteal,  iii.  515. 
differential  diagnosis  of,  iii.  518. 
occurrence,    etiology    and    course    of,   iii. 

517. 
symptoms  of,  iii.  517. 
sacculated,   i.  329. 
symptoms  of,  i.  330. 

physical,  i.  330. 
thrill  of,  i.  333. 
traumatic,  i.  10. 
symptoms  of,  i.  10. 
Aneurism,  varicose,  i.  11,  329,  334. 
Aneurismal    sac,    pyogenic    infection    of,    i. 

331. 
Aneurismal  varix,  i.  11,  333,  329. 
Aneurisms  of  arteries  of  leg,  iii.  563. 
of  axilla,  iii.  214. 

diagnosis  of,  iii.  214. 
of  brachial  artery,  iii.   215. 
of  buttock,  iii.  134. 

sciatic,  iii.   134. 
of  external   iliac  artery,  iii.    132. 
of  femoral  arteries,  traumatic,  iii.  132. 
of  gluteal  artery,  iii.  134. 
of  groin,  iii.   132. 
spontaneous,  iii.  133. 
symptoms  and  diagnosis  of,  iii.  133. 
of  neck,  i.  558. 
arterio-venous,   between   common   carotid 
artery    and   internal   jugular   vein, 
i.  560. 
of  common  carotid  artery,   i.  558. 
of  external  carotid  artery,  i.  558. 
of  innominate  artery,  i.  558. 
of  internal  carotid  artery,  i.  558. 
of  subclavian  artery,  i.  559. 
of  vertebral  artery,  i.  560. 


Aneurisms  of  renal  artery,  ii.  497. 
bruit  in,  ii.  498. 
diagnosis  of,  ii.  498. 
general  symptoms  of,  ii.  498. 
hematuria  in,  ii.  498. 
pain  in,  ii.  498. 
pulsation  in,   ii.   498. 
signs  and   symptoms  of,  separately  con- 
sidered, ii.  498. 
tumor  formation  in,  ii,  498. 
urine  in,  ii.  498. 
of  scalp,  i.  399. 
of  thigh,  iii.  453. 
symptoms  of,  iii.  453. 
Aneurysma  racemosum,  i.  236. 
Angina  Ludovici,  i.  522. 
Angioma,  i.  235. 

arteriole   racemosum,   i.   236. 
cavernous,  i.  235. 

of  tongue,  i.  487. 
of  neck,   i.  565. 

cavernosum,  i.  565. 
of  salivary  glands,  i.  524. 
of  scrotum,  ii.  713. 
of  soft  parts  of  leg,  iii.  573. 
of  spinal  vertebrae,  iii.  87. 
•    of  thorax,  congenital  cavernous,  i.  652. 
of  tongue,  i.  487. 
simplex,  i.  235. 
of  neck,  i.  565. 
of  scalp,  i.  402. 
of  tongue,  i.  487. 
Angiomata  of  face,  i.  455. 

of  scalp.     (See  Cirsoid  Aneurism.) 
Angiosarcoma,  of  kidney,  ii.   479. 

plexiform,  i.   249. 
Angular  displacement,  i.  293. 
Animal   inoculation   in   primary  renal   tuber- 
culosis, ii.  443. 
Ankle,     anatomical     remarks     on     (Woolsey, 
Gray,   Merkel),   iii.  581. 
chronic  sprain  of,  iii.  580. 
diseases  of  soft  parts  of,  iii.  610. 
dislocations  of,  iii.  596. 
backward,  iii.  596. 
outward,  iii.  598. 
upward,  iii.   598. 
gunshot  wounds  of  bones  of,  iii.  608. 
joints  of  foot  and,  syphilitic  inflammation 

in,  iii.  634. 
severe   traumatisms  of,  diagnosis  and   sur- 
gical indications  of,  iii.  607. 
sprains  or  distortions  of,  iii.  588. 
topographical   and  bony  landmarks  of,  iii. 
581. 
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Ankle-joint,  iii.  583. 

acute  intlaminations  of,  iii.  628. 
arthritis  deformans  of,  iii.  632. 
congenital   dislocation   of,  iii.   6()0. 
dislocations  at,  forward,  iii.  597. 

inward,  iii.  597. 
dislocations  of  tendons  about,  iii.  590. 
injuries  of  tendons  about,  iii.  590. 
tuberculosis  of,  symptoms  of,  iii.  636. 
treatment  of,  iii.  637. 
Ankylosing  arthritis,  iii.  230. 
Ankylosis,  i.  176. 

etiology  of,  i.  177. 
Anorexia  in  diffuse  purulent  peritonitis,  i.  711. 
Anterior  crural  nerve,  injuries  of,  iii.  437. 
Anterior  metatarsalgia,  iii.  606. 
Anterior  portion  of  articular  surface  of  tibia, 

fracture  of,  iii.  547. 
Anterior  rhinoscopy,  i.  465. 
Anterior  tibial  nerve,  injuries  of,  iii.  439. 
Anterior  urethritis,  chronic,  ii.  653. 
Anthrax  of  face,  i.  450. 
of  scalp,  i.  396. 
of  wounds,  i.  135. 
definition  of,  i.  135. 
diagnosis  of,  i.  137. 
occurrence  of,  i.  136. 
period  of  incubation  of,  i.  136. 
sources  of  infection  of,  i.   136. 
surgical  bacteriology  of  (Ernst),  i.  135. 
synonyms  of,  i.  135. 
variations  in  the  course  of,  i.  137. 
Antrum  of  Highmore,  diseases  of,  i.  476. 
empyema  of,  i.  476. 
hydrops  of,  i.  476. 
tumors  of,  i.  477. 
Anuria,  calculous,  in  renal  calculus,  ii.  469. 
Anus,  ii.  216. 
artificial,  i.  758. 
chancroid  of,  ii.  228. 
congenital  abnoniialities  and  defects  of,  ii. 

219. 
methods  of  examining,  ii.  217. 

inspection  in,  ii.  217. 
painful   fissure  of,  ii.  231. 
preternatural  is,  i.  758. 
prolapse  of,  ii.  247. 

diagnosis  of,  ii.  248. 
secondary    syphilitic    manifestations   of,    ii. 

229. 
stricture  of,  ii.  239. 
syphilitic  lesions  of,  ii.  229. 
tuberculosis  of,  ii.  2.30. 
tumors  of,  ii.   249. 
malignant,   ii.  250. 


Aorta,  aneurism  of,  i.  667. 
Aphonia,  iii.  67. 
Apophysis,  separation  of,  i.  275. 
Apoplexy,  pancreatic,  ii.  200. 
Appendicitis,  catarrhal,  ii.  123. 

causes  of,  ii.  119. 

chronic,  ii.   131. 

diagnostic  value  of  blood  count  in,  iL  131. 

differential  diagnosis  of,  ii.  134. 

gangrenous,  i.  99;   ii.  129. 
case  of,  i.  100. 

occurrence  of,  ii.   122. 

perforative,  ii.  127. 

suppurative,  ii.   124. 

symptoms  and  diagnosis  of,  ii.  122. 
Appendicular  colic,  ii.   122. 
Appendix,  anatomy  of,  ii.  118. 
Areola,  atheromatous  cysts  of,  i.  673. 

diseases  of,  i.  672. 

eczema  of,  i.  672. 

syphilis  of,  i.  672. 
Arms,  axial  lines  of,  iii.  31. 
Arrest  of  development  of  kidney,  ii.  366. 

of  migration,  usually  unilateral,  ii.  369. 
Arsenious  acid,  eschars  produced  by,  i.  750. 
Arterial  hematoma,  i.  10,  329. 

symptoms  of,  i.  10. 
Arterial  supply  of  scalp,  i.  389. 

of  testis,  ii.  708. 
Arteries,  acute  inflammation  of,  i.  334. 

chronic  inflammation  of,  i.  335. 

hemorrhage  from  wounds  of,  i.  47. 

in  cranial  cavity,  i.  427. 

intercostal,  wounds  of,  i.  630. 

of  leg,  aneurisms  of,  iii.  563. 

of  skull,  aneurism   of,  i.  415. 
Arterio-venous  aneurism,  i.  329,  332;  iii.  454.^ 

diagnostic  signs  of,  i.  334. 

forms  of,  i.  333. 

of   neck,    between    common    carotid    artervd^ 
and  internal  jugular  vein,  i.  560. 

of  orbit,  i.  460. 

signs  and  symptoms  of,  i.  333. 
Artery,  aneurisms  of,  diagnosis  of,  ii.  498. 

brachial,  aneurisms  of,  iii.  215. 

internal  carotid,  injury  of,  i.  427. 

internal  mammary,  wounds  of,  i.  629. 

middle    meningeal,    hemorrhage    in    circur-"^ 
scribed  fractures  of  skull  from,  j 

408. 

popliteal,  iii.  516. 

renal,  aneurisms  of,  ii.  497. 
bruit  in,  ii.  498. 
general  symptoms  of,  ii.  498. 
hematuria  in,  ii.  498. 
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Artery,    renal,    aneuriams    of,    pain    in,    ii. 
498. 
pulsation   in^   ii.  498. 
signs  and  symptoms  of,  separately  con- 
sidered, ii.  498. 
tumor  formation  in,  ii.  498. 
urine  in,  ii.  498. 
Arthralgia,  syphilitic,  i.  171. 
Arthritis,   ankylosing,   iii.   230. 
chronic    productive    or   deforming    type    of, 

iii.  231. 
involving    articular    cartilages,    ulcerative, 

iii.  229. 
obliterating,  iii.  230. 

of  elbow,  syphilitic  gummatous,  iii.  304. 
of  knee,  tuberculous,  iii.  499. 
of  shoulder- joint,  purulent,  iii.  221. 
syphilitic,  i.  171. 
tubercular,  i.  159. 
Arthritis  deformans,  i.  167;  iii.  231,  421. 
of  ankle-joint,  iii.  632. 
of  elbow,  iii.  304. 
of  hip,  iii.  421. 
diagnosis  of,  iii.  422. 
prognosis  of,  iii.  424. 
of  spine,  iii.  83. 

of  temporo-maxillary  articulation,  i.  482. 
Arthropathies  of  knee-joint  in  tabes  dorsalis, 

iii.  513. 
Articular    cartilages,    ulcerative    arthritis   in- 
volving, iii.  229. 
Articular  rheumatism,  acute,  iii.  224. 
Articular  surface  of  tibia,  fracture  of  anterior 
portion  of,  iii.  547. 
of  posterior  portion  of,  iii.  547. 
Articulations  of  tarsus,  iii.  587. 
Artificial  anus,  i.  758. 
Artillery,  wounds  produced  by,  i.  46. 
canister  shell,  i.  47. 
shrapnel  shell,  i.  46. 
A.8Gending  infections  of  kidney,  diagnosis  of, 
ii.  424. 
tuberculous,  ii.  438. 
pathology  of,  ii.  438. 
Ascites,  ii.  412. 

Aseptic  healing  of  gunshot  wounds,  i.  29. 
Aseptic  peritonitis,  i.   731. 
Aseptic  wound  fever,  i.  85. 

symptoms  of,  i.  85. 
Aspermatism,  ii.  697. 
permanent,  ii.   697. 
temporary,  ii.  097. 
Aspirating    needle,   introduction    of,    through 
abdominal  wall,  i.  715. 
me  oig  L  83. 


Aspirating  needle,  use  of,  in  diagnosis  of  acute 
exudative  lesions  of  joints,  i.  174. 
Aspiration  of  air  into  veins,  i.  48. 
Associated   lesions  of  hematoniata,  i.  387. 
Astasia-abasiu,  iii.  G2. 

Astragalus,  dislocation  of,  backward,  iii.  603. 
by  rotation,  iii.   604. 
inward,  iii.  003. 

and  forward,  iii.  603. 
outward  and  forward,  iii.  602. 
fractures  of,  iii.  591. 
total  dislocation  of,  iii.  602. 
Ataxia,  iii.  18. 

Atheromatous  cysts,  of  neck,  subcutaneous,  i. 
564. 
of  nipple,  i.  673. 
of  penis,  ii.  688. 
of  scalp,  i.  400. 
Atheromatous   degeneration,   i.    335. 
Atresia,  of  external  ear,  i.  502. 

of  rectum,  ii.  220. 
Atrophic  rhinitis,  i.  467. 
Atrophied  bladders,  ii.  570. 
Atrophy,  ae(juired,  of  tongue,  i.  484. 
in  hip-joint  disease,  iii.  415. 
in  tuberculous  osteomyelitis,  i.  189. 
of  skull,  i.  414. 
Auditory  cortex  of  brain,  i.  420. 
Auscultation  in  diseases  of  pleura,  i.  655. 
Axial  lines  of  arms,  iii.  31. 

of  lower  extremities,  iii.   32. 
Axilla,  aneurisms  of,  iii.  214. 
diagnosis  of,  iii.  214. 
diseases  of,  iii.  212. 
injuries  of  blood-vessels  of,  iii.  144. 
malignant  new  growths  of,  iii.  216. 
open   wounds   of,    from    blunt   violence,   iii. 

145. 
pyogenic  infection  of  lymph  nodes  of,  iii.  212. 
skin  of,  iii.  212. 
tumors  of,  iii.  215. 
Axillary  abscess,  i.  95. 
Axillary    artery,    gunshot   wounds    involving, 

iii.   147. 
Axillary  hair  in  status  lymphaticus,  iii.  705. 
Axillary  Iviuph  nodes,  tu!)erculosis  of,  iii.  213. 
Axillary  vein,  gunshot  wounds  involving,  iii. 
147. 
open  wounds  of,  iii.  146. 
Axillary  vessels,  subcutaneous  injuries  of,  iii. 
147. 
symptoms  of,  iii.  147. 

Babinski's  reflex,  iii.  15. 

Backward  dislocations  of  ankle,  iii.  596. 
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ward  dislocations  of  hip,  with  eversion 

of  limb,  iii.  387. 
radius,  iii.  200. 
ulna,  iii.  208. 
teria,  cauHing  peritonitis,  i.   70(1. 
a  surgical  infections: 
Hacillus  aSrogenes  capsulatus,  i.  O.n 
Bacillus  coli  communis,  i.  63. 
Bacillus,   tuberculosis,    laboratory  identi- 
fication of,  i.  147. 
Diplococcus  pneumonifie,  i.  04. 
Gonococcus,  i.   64. 
Micrococcus     tetragenus,     characters    of, 

i.  62. 
Staphylococcus   cereus   flavus,   characters 

of,  i.  61. 
Staphylococcus    pyogenes    albus,    charac- 
ters of,  i.  61. 
Staphylococcus  pyogenes   aureus,   charac- 
ters of,  i.  60. 
Staphylococcus  pyogenes  citreus,  charac- 
ters of,  i.  61. 
Streptococci,  varieties  of,  i.  62. 
Streptococcus  pyogenes,  characters  of,  i. 
61. 
occurrence  of,  in  conjunctiva,  i.  69, 
in  endometrium,  i.  71. 
in  milk  of  breast,  i.  71. 
in  mouth,  i.  69. 
in  normal  cervix,  i.  71. 
in  throat,  i.  69. 
in  tonsils,  i.  69. 
in  vagina,  i.  71. 
of  biliary  passages   (Welch),  i.  70. 
of  cystitis,  ii.  567. 
of  intestine,  i.  70. 
of  stomach   (Welch),  i.  70. 
other  than  tubercle  bacilli,  ii.  444. 
pathological  characters  of: 
Bacillus  coli  communis,  i.  67. 
Bacillus  pyocyaneus,  i.  67. 
Gonococcus,  i.  68. 
Micrococcus  tetragenus,  i.  68. 
Staphylococci,  i.  67. 
Streptococcus,  i.  67. 
portals  of  entry  of,  in  pyogenic  infections, 

i.  71. 
pus- producing,  varieties   of  diseases  caused 

by,  i.  60. 
resistance  of  organism  to,  i.  72. 
sources  of,  in  pyogenic  infections,  i.  71. 
toxic  effects  of,  i.  72. 
Bacteriology'  of  primary  renal  tuberculosis,  ii. 
441. 
animal  inoculation  in,  ii.  443. 


Bacteriology,  culture  methods  in,  ii.  443,  44 

differential  staining  in,  ii.  442. 
Balanitis,  ii.  683. 
diagnosis  of,  ii.  684. 
symptoms  of,  ii.  683. 
Balanoposthitis,  ii.  68.3. 
Basal  ganglia,  i.  421. 
Basedow's  disease,  i^  .')60. 

pathology  of,  iii.  675. 
Bed-sore,  i.  213. 

in  injuries  of  spinal  cord,  iii.  26. 
Benign  cystic  degeneration  of  testis,  ii.  740. 
Benign  diseases  of  stomach,  operative  indie 

tions  in,  iii.  682. 
Benign  fungus  of  testis,  ii.  733. 
Benign  tumors  of  bones  of  leg,  iii.  575. 
of  femur,  iii.  468. 
combinations  of  enchondroma  with  ost 

oma,  iii.  460. 
fibrocystic  enchondromata,  iii.  468. 
simple  enchondromata,  iii.  469. 
of  foot,  iii.  630. 
chondroma,  iii.  640. 
fibroma,  iii.  630. 
keloid,  iii.  630. 
osteomata,  iii.  640. 
of  wrist  and  hand,  iii.  372. 
enchondroma,  iii.   374. 
epithelial   implantation   cysts,    iii.   373. 
fibroma,  iii.  373. 
neurofibromata,  iii.   373. 
Bent  bone  fractures,  i.  275. 
Bilateral  dislocation  of  spine,  forward,  iii. 
Bilateral  disturbance  of  knee-joints,  i.  172 
Bilateral  infection  of  kidney,  it  418. 
Bilharz  disease,  ii.  515. 
blood  in,  ii.  517. 
modes  of  infection  of,  ii.  516. 
occurrence  of,  it  616. 
pathology  of,  ii.  516. 
-  symptoms  and  diagnosis  of,  ii.  518. 
Bilharzia  hematobia,  case  of,  ii.  518. 
Biliary  calculi,  cases  of,  ii.   166. 

Kehr's  diagnostic  chart  of,  ii.  172. 
Biliary  passages,  bacteria  of   (Welch) 
diseases  of,  ii.   150. 
general  remarks  on,  ii.  150. 
jaundice  in,  ii.  161. 
inflammations  of,  causation  of,  ii. 
injuries  of,  ii.  143. 
tumors  of,  ii.   170. 
Hilocular  bladder,  ii.   .542. 
Bilooular  hydrocele,   ii.   718. 
Bird-shot  wounds  of  scalp,  i.  391. 
Birth-mark,  i.  235. 
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Bite«  of  in«e<'tH,  i.  22. 

Bladder,  microaeopic  examination  of  urine  in             1 

»'haracten*  of,  i,  23. 

diseases  of,  ii.  560.                                           1 

Black   priwJer,  eiTects  nf,  iiium  linen,  i.  39. 

neck   of,   ii,  522.                                                      ^J 

Hfjon  akin,  L  34, 

oj>en  wounds  of,  ii.  548.                                        ^^H 

riretl  at  f*hort  niiigp,  i.  :i'i 

parenchymatous  in tlu munition  of.  it.  568,         ^^W 

BfaJdiT,  absoq>tion  t^-st  for  niw  nml  ulcerat^l 

prolap?*e  of  ureter  into,  ii.  511.                                    I 

surfaeen  in,  il.  5iH, 

pyuria  in  stone  in,  ii.  HHH.                                           M 

aci- [dental  w  mind  a  of,  during  mirgkal  opcT- 

reflex    meelianiHttm   controllings  iii.  15.                 ^^B 

ftlii*nH,   ii.   5411. 

relntiorir^  of,  ii.  .')27.                                                  ^^^M 

bi lobular,   ii-  542. 

with    {verit^meum.  ii.  527.                                    ^^^| 

ea|>ac'ity  of,  ii.  527. 

rupture  of,  ii.  543,                                                             ■ 

clianges  in,  as  result  of  proslatic  hypertro- 

cliaracter  and  situations  of  lesions  in,  ii.             I 

phj,  iL  624. 

544.                                                                      1 

concentric  hypertrophy  of,  ii.  r>(it>. 

difl*erential  diagnosis  of,  ii.  546.                              I 

c<in|rpnital  defpcts  of,  ii.  541, 

pre<ri ^posing  causes  of,  ii.   544,                               U 

tfingpniial   divi'rlicnlum    ofj   li*    542» 

symptoms  of,  ii.  545.                                            ^^^| 

cystitis  frroii  foreign  luidipH  in,  ii,  5ii2, 

treatment  of,  ii.  547.                                          ^^H 

tyiitoiic'opie  examination  of,  ii.  538. 

sliHpe  and   fwtMilion  of,  ii.  522.                                       V 

doubl*',  ii.   542» 

signM  of  Htone  in,  as  recogniKed  by  pbysical       ^^B 

ccwntric  hyjicTtrtiphy  of,  ii.  fiOll. 

exauunation.  ii.  5H8.                                ^^H 

examination  of,  with  searcher  or  sound,  ii. 

simple   ulcer  of,   ii.   508,                                         ^^H 

588. 

stab  and  puncturcfl  wounds  of,  il.  548w             ^^H 

exstrophy  of,  ii.  541. 

signs  and   symptoms  of,  ii.  548.                       ^^H 

extraperitoneal   rupture  of,  ii,  544. 

stone  in,  ii.  580.                                                   ^^^ 

foreign  bodies  in,  ii.  550,  551. 

size   of,  ii.  586.                                                           ^^ 

diiipTinsis  of,  ii.  552. 

sudden  interruption  of  slrejuo  in,  ii.  587-       ^^« 

position   taken  by,  li,  552. 

symptoms  and   diagnoKtH  of,  ii.  586.               ^^H 

snbjcetive  syuiptoma  of,  ji.  552. 

X-rays  in  diagnosis  of,  ii.  591.                         ^^H 

fracture  of  p4*l\is  with  rnpture  of,  ii.  543. 

sufHeieney  of,  ii.  538.                                              ^^H 

frwpiency    of    urination    in    stone    in,    ii. 

telling  sen^ntion  of,  i).  538.                                    ^^H 

587. 

topogrnphieal   anatomy  of,  ii.  520.                      ^^^H 

functional  disturbanees  of,  due  to  nervous 

trabecnlatml,  ii.  560.                                                 ^^M 

eausesi,  ii.  573. 

trigonum  of,  ii,  521,                                                ^^H 

gunshot  wounds  of,  ii.  549. 

tumoTi^  of,  diagnosis  of,  ii.  607.                           ^^H 

diagnosis  of,  ii.  540. 

symptoms  and  diagnosis  of,  ii.  604.               V^l 

hematuria  in  stone  in,  ii.  588. 

varieties  of: 

hypertrophy  of,  ii.  5(10. 

adenoma,  symptoms  of*  ji.  607, 

inflamtnalion  of.  baetcria  of,  ii.  687- 

carcinoma,  symptoms  of,  ii,  ti05. 

croupouH.  ii,  560. 

dennoid   cysts,  ii.  601, 

etiology  of,  ii.  566. 

echinocoecus  cysts,   ii,   602. 

inter»titial,  ii.  560. 

e])ithclial   adenoma,  ii.  fWKi, 

membranouB,  ii.  569. 

epithelial   carcinoma,  ii.  6(»3. 

pathological   anatomy  of,  ii.   568. 

tibroma,    symptoms    and    diagnosis    of, 

»yraptouiH   and   diagnosis   of,   ii.   57 L 

ii.  605.' 

injuries  of  spinal  enrd   affeetinf^.  ii.  578. 

malignant,  symptoms  of,  ii.  ti<)5. 

involvement   oft   in    primary   clironic   tuber- 

myomuta,   ii.   tVOl. 

en  Iosik  of   kidney,  Ji.  436. 

myxoma,   symptoms   and   diitgnosis  of, 

methods  of  examining,  ii.  520. 

ii,  605, 

Auscultation  in,  ii.  530, 

polypi,  ii.  601. 

inspection  in,  ii.  529. 

primary,  ii.  590. 

palpation  in,  ii.  529.                                         ' 

primary  fibroma,  ii.  600. 

percussion  in,   ii.  520. 

primary  fimbria te<]  papilloma,  ii,  599. 

interior  of,  by  introduction  through  ure- 

primary papillary  fibroma,  ii.  509, 

thra     of     Btmnds,     catheters     and 

primary  villous,  ii.  590.                                   ^^^| 

searchers,  ii,  530, 

1 
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Bladder,  tumors  of,  varieties  of,  sarcoma,  ii. 
601,  607. 
secondary,  ii.  599. 
simple  cysts,  ii.  601. 
villouH,    i.    254. 

microscopic  appearances  of,  ii.  600. 
Bladder  cramp,  ii.  573. 
Bladder  hemorrhage  in   malignant  tumors  of 

kidney,   ii.  487. 
Bladder  tuberculosis,  diagnosis  of,  ii.   597. 
diffuse,  diagnostic  difficulties  in,  ii.  448. 
disturbances  of  general  health  in,  ii.  597. 
disturbances  of  urination  in,  ii.  595. 
etiology  of,  ii.  592. 
frequency  of,  ii.  592. 
hematuria  in,  ii.  596. 
history  of   development  and   symptoms   of, 

ii.  595. 
location  of  lesions  in,  ii.  594. 
occurrence  of,  ii.  592. 
pathology  of,  ii.  593. 
pyuria  in,  ii.  596. 

symptoms  and   diagnosis  of^  ii.  594. 
treatment  of,  ii.  598. 
tubercle  bacilli  in,  ii.  596. 
urine  in,  ii.  596. 
Bladder  wall,   ii.  528. 
Bladders,   atrophied,  ii.  670. 
Blastomycosis,  iii.  458. 
diagnosis  of,  iii.  459. 
treatment  of,  iii.  459. 
Bleeding,  capillary,  i.  49. 

intra-abdominal,  symptoms  of,  i.  735. 
parenchymatous,  i.  49. 
Blood,  changes  in,  in  exophthalmic  goiter,  iii. 
679. 
counting  red  cells  in,  i.  55. 
estimation  of  red  cells  in   (Ewing),  i.  52. 
histological  examination  of  (Ewing),  i.  109. 
in  Bilharz  disease,  ii.  517. 
in    perforation    of    typhoid    ulcer    of   intes- 
tines, ii.   100. 
in  primary  renal  tuberculosis,  ii.  441. 
in  septic  processes,  i.  103. 
in    tuberculous    disease    of    hip-joint,    iii. 

420. 
in  urine,  ii.  557. 

Heller's  test   for,  ii.  557. 
Blood    changes   after   hemorrhage    of  wounds 

(Ewing),  i.  50. 
Blood  count,  diagnostic  value  of,  in  suppura- 
tive conditions,  especially  appendi- 
citis, ii.   131. 
Blood  cultures  in  septic  diseases,  i.  89. 
method  of  procedure  in  making  of,  i.  90. 


Blood  cyst  of  neck,  i.  564. 

of  scalp,  i.  403. 
Blood  supply  of  breast,  i.  670. 
of  kidney,  variations  in,  ii.  385. 
of  rectum,  ii.   215. 
of  spleen,  ii.  185. 
Blooil- vessels,  dilatation   of,  in   tropical   liver 
abscess,  ii.   148. 
inflammation  of,  i.  334. 
injuries  to,  i.  288,  296. 
of  axilla,  injuries  of,  iii.   144. 
of  brain,  injuries  of,  i.  426. 
of  kidney,  ii.  312. 
of  neck,  in  general,  wounds  of,  i.  537. 

particular,  wounds  of,  i.  538. 
of  prostate,  ii.  611. 
of  thigh,  injuries  of,  iii.  432. 
of  upper  arm,  injuries  of,  iii.  235. 
tumors  of,  affecting  forearm  and  hand,  iii. 
372. 
Bone,  contusion  of,  result  of,  in  periostitis,  i. 
187. 
dislocated,  fracture  of,  i.  296. 
echinococcus  cyst  of,  i.  269. 
lesions  of  hereditary  syphilis  of,  i.    192. 
malar,  fractures  of,  i.  471.  ' 
syphilis  of,  i.  189. 
tuberculosis  of,  i.   157. 
diagnosis  of,  i.  164. 
differential  diagnosis  of,  i.  165. 
Bone  cysts  of  humerus,  iii.  246. 
Bones,  cranial,  acute  inflammation  of,  i.  412. 
acute  osteomyelitis  of,  i.  412. 
syphilis  of,  i.  413. 
tumors  of,  i.  415. 
metatarsal,  dislocations  of,  iii.  605. 
fracture  of,  iii.  596. 
phalanges  and,  tuberculosis  of,  iii.  639. 
of  ankle,  gunshot  wounds  of,  iii,  608. 
of  foot,  diseases  of,  iii.  628. 

fractures  of,  iii.  591. 
of  hand  and  fingers,  tuberculosis  of,  iii.  371. 
of  leg,  acute  osteomyelitis  of,  iii.  564. 
fractures  of,  iii.   533. 
syphilis  of,  iii.  569. 
tuberculosis  of,  iii.  568. 
tumors  of,  iii.  575. 
benign,  iii.  575. 
myeloma  in,  iii.  576. 

occurrence  of,  iii.  576. 
sarcoma  in,  iii.  577. 
of  pelvis,  syphilis  of.  iii.  131. 
tuberculosis  of,  iii.    129. 
tumors  of,  iii.  136. 
enchondromata  in,  iii.  137. 
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Bones  of  pelvis,  tumors  of,  osteomata  in,  iii. 
137. 
sarcoma  in,  iii.   138. 
of  tarsus,  smaller,  tuberculosis  of,  iii.  038. 
of  tarsus  ami  metatarsus,  acute  suppurative 

osteomyelitis  of,  iii.  031. 
of  wrist  ami  hand,  diseases  of,  iii.  309. 
pelvic,  acute  osteomyelitis  of,  iii.  128. 
symptoms    of,   iii.    128. 
isolated  fractures  of,  which  do  not  break 

continuity  of  pelvic  ring,  iii.  120. 
syphilitic   periostitis   and    osteitis   of,  iii. 
131. 
syphilis  of,  i.  320. 
Bones  and  joints  of  foot,  chronic  inflamma- 
tions of,  iii.  031. 
Bony  growths  in   muscles  of  upper  arm,  iii. 

239. 
Bony  tumors,   i.  233. 

of  spinal  vertebrae,  iii.  87. 
Bordet-Gengou  phenomenon,  iii.   090. 
Bowel,    disseminated    tuberculous    ulceration 
of,  ii.  104. 
distention  of,  in  diflfuse  purulent  peritonitis, 

i.  714. 
inflation  of,  ii.  15. 
invagination   of,  ii.   85. 

varieties  of,  ii.  80. 
mechanical  obstruction  of,  ii.  82. 
by  angulation,  ii.  84. 
by  obturation,  ii.  84. 
by  strangulation,  ii.  82. 
paralysis  of,  in  diffuse  purulent  peritonitis, 

i.  714. 
^rangulation  of  portion  of,  ii.  274. 
W-legs,  iii.  530. 

^f^achial  artery,  aneurisms  of,  iii.  215. 
^riachial  plexus,  destruction  of,  prognosis  of, 
iii.  155. 
symptoms  of,  iii.   155. 
entire,  injuries  of,  iii.  154. 
incised  and  stab  wounds  of,  iii.  153. 
injuries  to,  iii.  108. 

complicating     dislocations     of     shoulder- 
joint,  iii.  153. 
complicating  fractures  of  clavicle,  iii.  152. 
motor  distribution  of,  iii.  150. 
i^chial-plexus  paralysis,  Klumpke's,  iii.  152. 
i^achialis  anticus,  ruptures  of,  iii.  235. 
i^in,  abscess  of,  i.  433. 

differential  diagnosis  of,  i.  430. 
auditory  cortex  of,  i  420. 
1>ullet8  in,  i.  429. 

chronic  abscess  of,  diagnosis  of,  i.  434. 
compression  of,  L  426. 


Brain,  concussion  of,  i.  424. 
contusion  of,  i.  428. 

symptoms  of,  i.  429. 
foreign  bodies  in,  i.  429. 
general   cortex  and   frontal  lobes  of,  i.  420. 
injuries  of,  i.  424. 
laceration  of,  i.  428. 

symptoms  of,  i.  429. 
latent  abscess  of,  diagnosis  of,  i.  434. 
lesions  of  frontal  loW  of,  iii.  088. 

of  occipital   lobe  and  visual   pathway  of, 
iii.    089. 

of  parietal   lobe  of,  iii.  088. 

of  temporal  lobe  of,   iii.  090. 
motor  area  of  cortex  of,  i.  418. 
organic  disease  of,  changes  in  fundus  of  eye 
in,  iii.  080. 

convulsions  in,  iii.  08(J. 

focal  symptoms  of,  iii.  080. 

giddiness  in,  iii.  080. 

paralyses    resulting   from,    iii.    080. 

sensory  disturbances  in,  iii.  087. 

stupor  in,  iii.  080. 

vomiting  in,  iii.  085. 
organic  lesions  of,  diagnosis  of,  iii.  085. 

headache  in,  iii.  085. 
prolapse  through  wound  of,  i.  430. 
speech  areas  in,  i.  420. 
tuberculous  disease  of,  i.  437. 
tumors  of,  i.  436. 

choked  disk  in,  iii.  091. 

gumma  in,  i.  437. 

headache  in,  iii.  691. 

local  symptoms  of.  iii.  092. 

sarcoma  in,  i.  437. 

symptoms  of,  iii.  091. 
general,  i.  438. 
local,  i.  438. 

vomiting  in,  iii.  091. 
visual  cortex  of,  i.  420. 
t\'ounds  of,  i.  428. 

symptoms  of,  i.  429. 
Brain  lesions,  regional  diagnosis  of,  iii.  087. 
Breast,  actinomycosis  of,  i.  079. 
acute  inflammation  of,  i.  073. 

diagnosis  of,  i.  075. 

symptoms  of,  i.  074. 
anatomical     and     physiological     considera- 
tions of   (Mcrkcl),  i.  008. 
blood  supply  of,  i.   070. 
caked,  i.  070. 

chronic  abscesses  of.   i.  070. 
congenital  anomalies  of,  i.  071. 
diffuse  miliary  tul)erculosis  of,  i.  079. 
diseases  of,  i.  072. 
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Breast,  hypertrophy  of,  i.  680. 
inflammations  of,  i.  673. 
injuries  of,  i.  671. 
lymphatics  of,  i.  670. 
milk  of,  occurrence  of  bacteria  in,  i.  71. 
nen^es  of,  i.  670. 
neuralgia  of,  i.   680. 
tuberculosis  of,  diagnosis  of,  i.  678. 
tubular  cancer  of,  i.  685. 
tumors  of,  i.  681. 
benign : 
fibro-adcnoma,  i.  681. 
lipoma,  i.  683. 
pure  myxoma,  i.  683. 
cystosarcoma  in,  i.  682. 
general  considerations  and  statistics  of,  i. 

681. 
in  male,  i.  690. 
malignant: 

acinous  cancer,  i.  685. 

adenocarcinoma,  i.  686. 

cancer,  clinical  course  and  diagnosis  of, 

i.   686. 
carcinoma,  i.  684. 
contraindications   to  operation  in,  i. 

690. 
practical  suggestions  in,  i.  690. 
carcinoma  simplex,  i.  685. 
colloid  cancer,  i.  686. 
sarcoma,  i.  683. 
scirrhous  carcinoma  of,  i.  686. 
Bronchiectasis,  i.  662. 
symptoms  of,  i.  662. 
Bronchocele,  i.  572. 
differential  diagnosis  of,  i.  575. 
larj'^ngoscopic  examination   of,  i.   576. 
symptoms   of,  i.  574. 
Brown-S4quard  paralysis,  iii.  23,  33. 
Bruit  in  aneurisms  of  renal  artery,  ii.  498. 
Bryant's  ilio-femoral  triangle,  iii.  403. 
Bulbous  portion  of  urethra,  ii.  634. 
Bullet  wounds  of  small  intestine,  i.  745. 
of  stomach,  i.  745. 
topography  of,  i.  29. 
Bullets,  effects  of  lodgment  of,  diagnosis  of, 

i.  31. 
Bullets,  high-powered,  straight  path  of,  i.  30. 
in  brain,  i.  429. 

soft-nosed,  diagnosis  of  wound  of,  i.  33. 
effects  of,  i.  32. 
Burning  of  face,  i.  448. 
Burns  of  esophagus,  i.  543. 

of  first  degree,  symptoms  of,  i.  211. 

of  hand,  electric,  iii.  358. 

of  hand  and  fingers,  iii.  364. 


Burns  of  larynx,  i.  583. 
of  neck,  i.  536. 
of  second  degree,  i.  211. 
of  third  degree,  i.  211. 
of  trachea,  i.  583. 
Bursa,  gluteal,  iii.  426. 

deep  inflammation  of,  iii.  428. 
iliac,  inflammations  of,  iii.  427. 
iliaca,  iii.  426. 
over  tuberosity  of  tibia,  subcutaneous,  iii. 

524. 
p<)pliteal,  iii.  524. 
subdeltoid,  diseases  of,  iii.  210. 
inflections  of,  iii.  212. 
inflammations  of,  iii.  211. 

acute  or  spasmodic  type  of,  iii.  211. 
chronic  or  nonadherent  type  of,  iii.  211. 
subacute   or  adherent  type  of,  iii.  211. 
tuljerculosis  of,  iii.  212. 
subfascial,  iii.  521. 
subtendinous,  iii.  521. 
supra-acromial,   diseases   of,   liL  210. 
Bursae,  i.  268. 

infrapatellar,  iii.  524. 

in  vicinity  of  knee,  diseases  of,  iii.  519. 

in  vicinity  of  shoulder-joint,  diseases  of,  iii. 

210. 
of  foot,  diseases  of,  iiL  620. 
of  hip,  diseases  of,  iii.  426. 
of  knee,    tuberculous   inflammation   of,   iii. 
519. 
tumors  of,  iii.  520. 
prepatellar,  iii.  520. 

acute  pyogenic  infection  of,  iii.  622. 
tuberculosis  of,  iii.  523. 
tuberculosis  of,  i.  156. 
Bursitis,  chronic  serous  prepatellar,  iii.  522. 
Buttock,  aneurisms  of,  iii.  134. 
sciatic,  iii.  134. 

Cachexia  strumipriva,  i.  570. 

Caked  breast,  i.  676. 

Calcium    metabolism,    effect    of    removal    of 

parathyroid  glands  on,  iii.  667. 
Calculi,  biliary,  cases  of,  ii.  166. 
chemical  examination  of,  ii.  583. 
nuclei  of,  ii.  585. 
pancreatic,  ii.  207. 
prostatic,  ii.   620. 

symptoms  and  diagnosis  of,  ii.  620. 
renal,  chemical  composition  of,  ii.  404. 
ureteral,  ii.  509. 

symptoms  of,  ii.  509. 
Calculus   formation,  changes   in   urine    in,  ii. 
469. 
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Calculus  formation,  hematuria  in,  ii.  470. 
physical  signs  and  symptoms  to  be  observed 

by  palpation  of,  ii.  470. 
symptoms  of,  ii.  467. 
subjective,  ii.  467. 
use  of  cystoscope  and  ureteral  catheter  in, 
ii.  471. 
Caliber  of  urethra,  ii.  632. 
Ctlices  in  pyonephrosis,  ii.  425. 
Callosities,  iii.  611. 
Callus,  weakness  of,  i.  290. 
Cancer,  i.  256. 
gastric,   bleeding  in^  ii.  64. 
bowels  in,  ii.  65. 
changes   in   secretion    of  stomach   in,   ii. 

63. 
digestive  disturbances  produced  by,  62. 
fever  in,  ii.  65. 

formation  of  palpable  tumor  in,  ii.  64. 
gastric  motility  of,  ii.  63. 
pain  of,  ii.   63. 

symptoms,  course  of  disease,  and  diagno- 
sis of,  ii.  62. 
tenderness  of,  ii.  65. 
glandular,  i.  259. 
of  breast,  clinical  course  and  diagnosis  of, 

i.  686. 
of  cardia,  ii.  67. 
of  gallbladder,  ii.   179. 

case  of,  ii.  181. 
of  intestine,  duration  of  life  in,  ii.  114. 
of  liver,  ii.  157. 
oi  penis,  ii.  690. 
diagnosis   of,  ii.  692. 
prognosis  of,  ii.  692. 
progress  of,  ii.  691. 
symptoms  of,  ii.  692. 
of  rectum,  ii.  253. 
causation  of,  ii.  254. 
diagnosis  of,  ii.  256. 
local  signs  of,  ii.  257. 
symptoms  and  diagnosis  of,  ii.  255. 
of  scrotum,  ii.  713. 

prognosis  of,  ii.  714. 
of  stomach,  ii.  49,  57. 
bowels  in,  ii.  65. 
causation  of,  ii.  59. 
differential  diagnosis  of,  ii.  65. 
occurrence  of,  ii.  59. 
size  of  tumor  in,  ii.  64. 
varieties  of,  ii.  59. 

with   no   mechanical    obstruction,   ii.    66. 
of  tongue,  i.  488. 
diagnosis  of,  i.  490. 
Cancerous  ulcers  of  penis,  ii.  691. 


Cancers  of  foot,  epithelial,  iii.  640. 

of  gall-bladder,  secondary,  ii.  180. 

of  pylorus  with  obstruction,  ii.  66. 
Cancroid,  i.  257. 
Cancrum  oris,  i.  215. 
Capillary  bleeding,  i.  49. 
Capsular  lipomata  of  kidney,  ii.  476. 
Capsule  and  ligaments  of  hip-joint,  iii.  377. 
Caput  medusse,  ii.  1. 
Caput  obstipum,  i.  531. 
Caput  succedaneum,  i.  387. 
Carbolic  acid,  eschars  produced  by,  i.  750. 
Carbuncle,  i.  74. 

constitutional  symptoms  of,  i.  397. 

of  face,  i.  449. 

of  scalp,  i.  397. 
Carcinoma,  i.  255. 

acinous    (Billroth),    i.   259. 

cylinder-celled,  i.  259. 

degenerative  changes  in,  i.  256. 

gelatinosum,  i.  261. 

medullary,  i.  261. 

of  bladder,  ii.  603. 
symptoms  of,  ii.  605. 

of  breast,  i.  684. 

contraindications  to  operation  for,  i.  690. 
practical  suggestions  on,  i.  690. 

of  femur,  iii.  473. 

of  humerus,  iii.  248. 

of  intestine,  ii.  112. 

of  jaws,  i.  477. 

of  kidney,  ii.  477. 

of  larynx,  i.  500,  592. 

of  lower  part  of  pharynx,  i.  499. 

of  lung,  i.  663. 

of  neck,  i.  568. 

of  prostate,  ii.  630. 
diagnosis  of,  ii.  631. 
symptoms  of,  ii.  630. 

of  rectum,  cylinder-celled,  classification  of, 
ii.  253. 

of  salivary  glands,  i.  527. 
soft  cellular  form  of,  i.  528. 

of  scalp,  i.  402. 

of  spinal  vertebrae,  iii.  85. 

of  testis,  ii.  742. 
diagnosis  of,  ii.  742. 
prognosis  of,  ii.  742. 

of  thoracic  wall,  i.  654. 

of  thyroid  gland,  i.  578. 

of  umbilicus,  i.  704. 

of  ureter,  ii.  511. 

scirrhus,  i.  261. 

simplex,  i.  260. 
of  breast,  i.  685. 
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Cardia,  cancer  of,  ii.  07. 
Caries  of  spine,  iii.  72. 
Caries  sicca,  iii.  225. 

Carotid    artery   of  neck,  common,  aneurisms 
of,  i.  558. 
external,  aneurisms  of,  i.  558. 
internal,  aneurisms  of,  i.  558. 
Carpal  bones,  dislocations  of,  iii.  344. 

fractures  of,  iii.  341. 
Carpal  scaphoid,  fractures  of,  iii.  342. 
Carpo-metacarpal    joints,   dislocations   of,   iii. 

351. 
Cartilages,    semilunar,    dislocation   and    frac- 
ture of,  iii.  482. 
Cartilaginous  tumors  of  spinal  vertebr8B,iii.87. 
Caseation  of  gland  tissue  of  neck,  i.  555. 
Catarrhal  appendicitis,  ii.  123. 
Catarrhal  inflammations  of  esophagus,  acute, 
i.  611. 
chronic,  i.   611. 
of  mucous  membrane  of  mouth,  i.  483.    . 
of  seminal  vesicles,  simple,  ii.  700. 
Catarrhal  stomatitis,  i.  483. 
Catarrhal  tonsillitis,  i.  492. 
Cathelin's     method     of     obtaining     separate 

urines  by  segregators,  ii.  346. 
Catheterism,  ii.  530. 
Guyon's  searcher  in,  ii.  432. 
instruments  used  in,  ii.  530. 
Otis*8  stone  searcher  in,  ii.  432. 
precautions  in,  ii.  531,  668. 
Thompson's  searcher  in,  ii.  432. 
Catheterization,  difficulties  in,  ii.  537. 
of  Eustachian  tube,  i.  510. 
first  method  of,  i.  510. 
second  method  of,  i.  510.     . 
of  ureter  in  female,  technic  of,  ii.  340. 
of  ureters,  technic  of,  some  hints  in  regard 
to   (Brown),  ii.  335. 
through  straight  tube  by  direct  vision,  ii. 
338. 
Cauda  equina,  injuries  of,  iii.  43. 
Cauda  equina  lesions,  iii.  36. 
Caudal  appendages,  iii.  104. 
Causation  and  mode  of  production  of  injuries 

of  spinal  cord,  iii.  21. 
Caustic  alkalies,  eschars  produced  by,  i.  750. 
Caustics,  symptoms  produced  by  swallowing, 

i.  750. 
Cauterizations    of    esophagus    by     corrosive 

liquids,  i.  611. 
Cavernitis  penis,  ii.  685. 

chronic,  ii.   686. 
Cavernous  angioma,  i.  235. 
of  tongue,  L  487. 


Cavernous  lymphangioma,  i.  237. 

of  tongue,  i.  487. 
Cellular  elements  in  urine,  ii.  561. 
Cellulitis  of  penis,  ii.  685. 
Central   nervous   system,  changes   in,    i 

ophthalmic  goiter,  iiL  679. 
Central  neuron  injury,  symptoms  of,  ii 
Cephalhematomata  of  new-bom,  i.  388. 
Cephalocele,  i.  440. 

diagnosis  of,  i.  442. 

varieties  of,  i.  441. 
Cerebellum,  i.  421. 

abscesses  in,  i.  435. 
Cerebral  localization    (Starr),  i.  417. 
Cerebral  shock,  i.  424. 
Cerebration  in  diffuse  purulent  periton 

711. 
Cervical  lymph  glands  of  neck,  syphilis 

656. 
Cervical  region,  fractures  in,  iii.  34. 
Cervical  ribs,  i.  531. 

symptoms  of,   i.  531. 
Cervix,  normal,  occurrence   of  bacteria 

71. 
Chancre,  i.  310. 

ecthymatous,  i.  312. 

extra-genital,  i.  313. 

diagnosis  in  early  stages  of,  i.  317. 

hard,  i.  308,  310. 

Hunterian,  i.  308,  310. 

infecting,  i.  310. 

multiplicity  of,  i.  313. 

of  finger,  i.  318. 
syphilitic,  iii.  365. 

of  scalp,  i.  398. 

of  tongue,  i.  485. 

of  vulva,  i.  313. 

soft,  i.  314. 
Chancres,  genital,  in  women,  diagnosis  < 
317. 

of  nipple,  i.  317. 

of  tonsil,  i.  317. 
Chancroid,  i.  314. 

lymphatic  enlargements  in,  iii.  430. 

of  anus  and  rectum,  ii.  228. 
Chancroidal   bulx),  i.  315. 
Changes  in  bladder,  as  result  of  prostatic 
pertrophy,  ii.  624. 

in  blood,  in  exophthalmic  goiter,  iii.  6' 

in  bones  and  soft  parts,  in  congenital  • 
foot,  iii.  654. 

in  central  nervous  system,  in  exophtha 
goiter,  iii.  679. 

in    fundus  of   eye,   in    organic   disease 
brain,  iiL  686. 
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ChaDge^i  ill  Ijmpliatif   system,   in   fxophthal- 

Chronic  gonorrhea,  two-glaws  test  of,  ii.  653.              ^| 

mie  |?oitt!r,  iii.  iiHK 

Chronic   gonorrheal    iiiJlanmiation   of   seminal               ^| 

iti  iiiusrl**??.  Ill  fx<>|)lillia!iiiir  ji^uiliT.  lii,  (ijsi 

vesicles,   li,   70) .                                                 ^H 

in  H[>li^'it,  in  cxupliliiiitmit^  igniter,  iii.  \u\). 

Chronic  inOammationH  of  boneti  and  joiutb  of              ^U 

in  s,vini>iitlielic  syHtciii.  in  i-\c>|>htliulmir  i^n\- 

fold,  iii,  0:n,                                                     ^M 

ter,  ill,   (JTi), 

of  cl how- joint,  iii.  MX                                                      ^^ 

in  ureterie  oriiicH^  in  HUjipurative  IcsioDii  of 

Chronic   intcisliltal  inltanimation   of  Hubuiax-               ^| 

kidQey,  ii.  42  L 

illary  gland,  i.  522.                                          ^B 

Charcot's  iomi/l  168;  iii,  513. 

Chronic  interstitial  pancreatitis,  ii.  204.                         ^| 

id^s  and  tiymplouia  of,  lii.  515. 

diagnosis  of,  ii.  205,                                                       ^B 

Chemical  conipoHiliim  of  retml  calculi,  ii.  4<>4. 

symptoiua  of,  ii,  205.                                                       ^B 

Cbeiiiical  I'xaiiiiiiiUion  of  calculi,  ii.  5S3. 

Chronic  lymphatic  ♦nkina  of  penis,  li,  080.                    ^| 

Chipauir»  niclhod  of  eniDitH cerebral   loealizii- 

(  hronic  maHlitis,  i.  070.                                                       ^H 

tiun,  i.  425. 

Chronic  mediant  initio,  l.  Otkl.                                              ^H 

Clilorides  in  primary  renal  tuberculosis,  ii. 440, 

Chronic    middleear    dirtease^    diagnosis    of,    i.               ^H 

<.'hloro(ua.  i.  2al. 

H 

Chokixl  diMk,  iii.  OStl. 

Chmnic  obslriietion  of  large  intestine^  ii.  70.               ^H 

in  tumors  of  l>rain,   iii,  lUU. 

Chronic  pentoniU»,  i,  727.                                                    ^M 

riKiles^lt-aloma,  l.  207, 

with    production   of  adhc^ionn,  i,  727.                         ^| 

<  Ihtndronia.  i,  231. 

syniptoniK  of,  i.  72S.                                                     ^| 

of  foul,  iii.  040. 

Chn»nie  prostalitin,  ii.  017,                                                  ^^t 

of  larynx,  i.  r*ni. 

C1  ironic  nertois  [leriorchitiK,  ii.  710.                                    ^^| 

of  neck,  i.  r»07. 

causes  of^  ii.  710.                                                              ^^M 

Chromocysloseopy  in  tub4*rculosis  of   kidney. 

pathology  of,  ii.  710.                                                        ^H 

ii,  441). 

Chronic  serous  prepatellar  biintitiia,  iii.  522.                 ^H 

Chronic  and  acute  inflammation  of  ruchim,  ii. 

Chronic  s*en>us  synovitis,  iii.  228.                                       ^H 

220. 

Chronic  sprain   of  ankle,   iii.   589.                                    ^H 

Clironu^   anterior  and    (loHlcrror  u  re  I  Initio,   ii. 

Chronic  ulci-r  i>f  teg,  character  of,  lii.  553.                      ^| 

053. 

com plicat tons  of^  tii,  556,                                                 ^H 

Chronic  append icitij^,  ii.   KH, 

favorite  :^itcs  of,  iii.  552.                                               ^H 

Chronic    arthritis,    pr*>tloetive    or    deforming 

size  anil  shape  of,  iii.  553.                                             ^H 

type  of,  iii.  2^il. 

treatment  of,  iii,  55H,                                                        ^H 

Chronic   eavei-nitis    [lenis,  ii,   680. 

Chronic  urethral   ilischarge  or  gleet  and   pya-               ^H 

Chrtinic    cicatricial    prostatitis    the   result   of 

Ha,  in  stricture  of   urethra,  li,  603,               ^H 

prostatic  su|)pu ration,  ii.  017, 

Chylothorax,  t.  058.                                                             ^M 

Chronic  <x)wperiti!*,  ii.  060. 

(  hyhiria,  ii,  557,                                                                   H 

Chronic  cystic  mastitis,  L  077. 

Cicatricial    contraclion   of    prostatic    urethra,               ^U 

clinical  characters  of,  i.  677. 

true,  ii,  576,                                                        ^H 

Chronic     deforniiiijx     inHaoinialiooft     of    kniH'- 

Cicatricial  Htrieturcs  of  esopluigns,  i.   61.3.                     ^H 

joint,  iii.  r>01>. 

Ciiciuiiference  of  Iwrne.  dis]»laceinent  of,  i.  2U3,               ^H 

ciair*>c   of*  iii,  Till. 

CircumOex  nerve,  injuries  ttt,  iii.  l5tL                               ^H 

dia^jnosis   of,  iii,  510, 

CircuiuscriljtMl  aneurism,  i,  IVMI.                                           ^H 

.*yniptonis  of^  iii.  5CM>. 

Cireumacriljed     fihnmeuromata    of    nerves    of               ^| 

Lreatnieut  of,  iii.  Till. 

upfH^r  extreunty,   iii,  243.                                  ^U 

Chronic   disturhanee  of  jointn,  probably  non- 

Circunif*cri1ml  fractures  of  skull,  i,  405,                           ^U 

infections,   iii.    220. 

CiriiJiuscribed      inllammations     of     perircital               ^H 

diognoHis  of,  iii,  232. 

structures,   ii.  233.                                              ^H 

K       Chronic  epididymitis,  ii.  731. 

Circuiniscrihed  osteomyelitis,  i.   1H7.                                   ^B 

H       Chronic    exudative    peritonitis     (Vierordt,    A. 

of  femur,  iii.  462.                                                       ^^^B 

H                           Fraenkel,  LennaiiderK  i.   727. 

Circumscribed    phlegmons,  i.   16.                               ^^^^M 

W       Chronic   follicular  prostatitis,  ii.  617. 

Cirfioid  aneurism,  i.  236.                                             ^^^^| 

Clironic  gonorrhea,  ii.  053. 

Class^ification  of  fractures  near  elliow,  iii,  256.             ^H 

H           diagnosis  of,  ii.  05^. 

Claudication,  intermittent,  i,  205.                             ^^^^t 

H          diagnostic  value  of  shreds  in  urine  in,   ii. 

Clavicle,  acute  osteomyelitis  of,  i,  050,                  ^^^^H 

■                         G54. 

acute  pundent  osteomyelitia  of,  iii.  210,             ^^^^H 
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Clavifle,  congenital  defects  of,  iii.    140. 
cliAcaHCH  and  tumors  of,  iii.  216. 
dislocation  of,  iii.  169. 
forward,  iii.  171. 

of  inner  end   of,  posterior,  iii.  172. 
of  outer  end  of,  iii.  169. 

downward,  iii.  170. 
of  sternal  end  of,  iii.  170. 
subcoracoid,  iii.  170. 
upward,  iii.  171. 
double  dislocation  of,  iii.  172. 
fracture  of,  iii.  164. 
by  direct  violence,  iii.  166. 
causation  of,  iii.  165. 
complications  in,  iii.  169. 
injuries  to  brachial  plexus,  iii.  152. 
inner  third  of,  iii.  168. 
middle  third  of,  diagnosis  of,  iii.  167. 
outer  third  of,  iii.   167. 
prognosis  of,   iii.   168. 
syphilis  of,  iii.  217. 
tuberculosis  of,  iii.  216. 
tumors  of,  iii.  217. 
Clavus,  i.  253. 
Claw-hand,  iii.   163. 
Cleft  palate,  i.  445,  490. 
Closed  hydronephrosis,  ii.  411. 
Club-foot,  iii.  653. 
acquired,  iii.  656. 
congenital,  iii.   653. 
changes  in  bones  and   soft  parts  in,  iii. 
654. 
symptoms  of,  iii.  655. 
Coccygodynia,   iii.   127. 
Coccyx,   fractures  of,  iii.   121. 
Cold  ahsccHs,  i.  162. 
of  joints,  i.  164. 
of  tlioracic  wall,  i.  649. 
Colic,  appendicular,  ii.   122. 
intestinal,  i.  716. 
nephritic,  i.   716. 
Colles's  fracture,  iii.  281. 
deformity  of,  iii.  284. 
prognosis  of,  iii.  285. 
Colloid    cancer,   i.    261. 

of  breast,  i.   086. 
Colloid   goiter,  i.  577. 
Colon,  inflation  of,  ii.  23. 

tumors  of,   ii.   24. 
Color,  of  urine,  ii.  554. 

of  vesical   calculi,  ii.  583. 
Coma,  i.  411. 

Combination  of  aaprcmia  with  septic,  sapro- 
])hytic,  and  pyogenic  infection,  i. 
92.' 


Comedones,  i.  457. 

Comminuted  fracture   of   lower  end   of   tibia 

with  fracture  of  fibula,  iii.  541. 
Commotio  cerebri,  i.  424. 
Commotio  thoracica,  i.  628. 
Compass  test  for  epicritic  sensibility,  iii.  112 
Complete  outward  dislocation   of  both   bone« 

of  forearm,  iii.  296. 
Complications    following     abdominal     opera 
tions,  diagnosis  of,  i.   762. 
hemorrhage    from    alimentary    canal    in, 

i.  763. 
infection  of  external  wound  in,  i.  765. 
intestinal  obstruction  in,  i.  768. 
peritonitis  in,  i.  766. 

localized,  i.  767. 
pneumonia  in.  i.  767. 
pulse  in,  i.  765. 
retention  of  urine  in,  i.  764. 
shock  in,  i.  762. 

symptoms  of,  referable  to  intestine,  i.  7W. 
temperature  in,  i.  764. 
thrombosis  and  embolism  in.  i.  767. 
in  fractures  of  clavicle,  iii.   169. 
of  fracture  of  shaft  of  humerus,  iii.  191. 
Compound  dislocations  of  knee,  iii.  486. 
Compression  of  brain,  i.  426. 

of  spinal  cord,  iii.  88. 
Concentric  hypertrophy  of  bladder,  ii.  569. 
Concussion,  of  brain^  i.  424. 
of  spinal  cord,  iii.  49. 
of  thorax,  i.  628. 
spinal,  iii.  49. 
Conditions  resulting   from  maltreatment  and 
neglect  of   stricture  of   urethra,  ii- 
665. 
Conditions    simulating    organic    pyloric  (>J»- 

struction,  ii.  36. 
Condyle  of  femur,  single,  fracture  of,  iii.  440. 
<»f  humerus,  internal,   fractures  of,  iii.  2«»<i 
Condylomata,  flat,  i.  320. 
Congenital    abnormalities   of   external  enr.  i- 
446. 
of  intestine,  ii.  71. 
Congenital  abnormalities  and  defects  of  anus. 
ii.  219. 
of  rectum,  ii.   219. 
Congenital  anomalies  of  breast,  i.  671. 
of  penis,  ii.  679. 
of  testis,  diagnosis  of,  ii.  725. 
of  umbilicus,  i.  701. 
of  urachus,  i.  702. 
of  ureter,  diagnosis  of,  ii.  384. 
varieties  and  pathological   results  of.  ii- 
382. 


INDEX    OF    SUBJECTS 


735 


Congenital   cavernous   angioma   of   thorax,   i. 

652. 
Congenital  club-foot,  iii.  ti53. 

changes  in  bones  and  soft  parts  in,  iii.  G54. 
Congenital  cubitus  varus  and  valgus,  iii.  250. 
Congenital  cystic  hygroma  of  neck,  i.  563. 
Congenital   cystic  lymphangioma   of  neck,   i. 

563. 
Congenital  defects,  cysts  due  to,  i.  265. 

of  bladder,  ii.  541. 

of  clavicle,  iii.  140. 

of  esophagus,  i.  602. 

of  external  ear,  i.  501. 

of  face,  i.  445. 
rare,  i.  446. 

of  foot,  other  than  dub-foot,  iii.  652. 

of  forearm,  iii.  251. 

of  hand,  iii.  253. 

of  larynx,  i.  583. 

of  leg,  iii.  578. 

of  neck,  i.  529. 

of  nose,  i.  463. 

of  shoulder  region,  iii.  140. 

of  upper  extremity,  iii.   248. 
general  remarks  on,  iii.  248. 

of  urethra,  ii.  638. 
Congenital  deformities  of   floor  of  mouth,   i. 
484. 

of   foot,   iii.   651. 

of  intestine,  ii.  72. 

of  muscles  of  thorax,  i.  623. 

of  ribs,  i.  622. 

of  sternum,  i.  622. 

of  thorax,  i.  622. 
acquired,  i.  623. 

of  tongue,  i.  484. 
Congenital   dislocations,  i.  300. 

of  ankle-joint,  iii.  606. 

of  hip,  iii.   379,  421. 
causation  of,  iii.  379. 
pathology  of,  iii.  380. 

of  knee,  iii.  494. 

of  patella,  iii.  497. 

of  shoulder-joint,  iii.  142. 

of  wrist,  iii.  347. 
Congenital  displacement  of  kidney,  ii.  370. 
Congenital  diverticula  of  ureter,  ii.  511. 
Congenital  diverticulum  of  bladder,  ii.  542. 

of  urethra,  ii.  639. 
Congenital  elevation  of  scapula,  iii.  140. 

diagnosis  of,  iii.  141. 
Congenital  fistulae  of  neck,  i.  529. 

arising   from    imperfect    closure    of    second 
branchial  cleft,  i.  529. 

arising  from  thyreoglossal  duct,  i.  530. 


Congenital  form  of  inguinal  hernia,  ii.  259.- 
Congenital  genu  recurvatum,  iii.  494. 
Congenital   hernia  of  cord,  ii.  293. 
Congenital  hydrocele,  ii.  718. 
Congenital    hypertrophy    of   upper  extremity, 

iii.  251. 
Congenital  inguinal  hemisB  in  male,  ii.  280. 
Congenital  lymphangiectasis,   i.   237. 
Congenital  obstructions  causing  hydronephro- 
sis, ii.  405. 
Congenital  shortening  of  frenum  of  tongue,  i. 

484. 
Congenital  stenosis  of  pylorus,  ii.  38. 
Congenital  stricture  of  esophagus,  i.  612. 

of  urethra,  ii.  639. 
Congenital    tumors  of   sacrococcygeal    region, 
iii.  103. 
dermoid   cysts,  iii.   103. 
liponiata,  iii.   103. 
Congenitally   fissured  t^^ngue,  i.  484. 
Congenitally   misplaced    kidney,   pyogenic  in- 
fection of,   ii.   372. 
Conjunctiva,  occurrence  of  bacteria  in,  i.  69. 
Conjunctival-tuberculin    test   for  tuberculosis, 
iii.  504. 
material  for,  iii.  504. 
method  of  application  of,  iii.  504. 
Constriction  of  penis,  ii.  681. 
Contractures  in  traumatic  hysteria,  iii.  64. 
Contused  wounds,  absence  of  hemorrhage  in, 
i.  6. 
examination  of,  i.  6. 
gangrene  in,  i.  7. 
of  abdominal  wall,  i.  694. 
of  forearm,  iii.  317. 
of  penis,  ii.  682. 
of  scalp,   i.  390. 
of  upper  arm,  result  of  blunt  violence,  iii. 

236. 
shape  of,  i.  7. 
Contusion  in  subcutaneous   wounds  of  scalp, 
signs  of,  i.  386. 
of  bone  in   periostitis,  result  of,  i.   187. 
of  brain,  i.  428. 

symptoms  of  i.  429. 
of  cord,  iii.  20. 

of  kidney,  with  hemorrhage,  ii.  389. 
of  wall  of  gut,  delayed  perforation  from,  i. 
741. 
Contusions  of  abdominal  wall,  i.  692. 
shock   after,  i.  692. 
of  elbow,  iii.  254. 

of  knee  and  neighboring  structures,  iii.  474. 
of  penis,  ii.   681. 
of  scrotum,  ii.  710. 
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Contusions  of  shoulder- joint,  iii.   175. 
of  testis,  ii.   727. 

physical   signs  of,  ii.   728. 
symptoms  of,  ii.  728. 
of  thorax,  i.  G25. 
Convulsions  in  organic  disease   of  brain,  iii. 

686. 
Coraco-brachialis,  ruptures  of,  iii.  235. 
Coracoid  process,  fracture  of,  iii.  174. 
Cord,  congenital  hernia  of,  ii.  293. 
Corns,  iii.  612. 
Coronoid   process   of  ulna,   fractures   of,  iii. 

270. 
Corpora  cavernosa,  rupture  of,  ii.  681. 

symptoms  of,  ii.  681. 
Corrosive  sublimate,   eschars  produced  by,  i. 

750. 
Cortico-spinal  paralysis,  iii.  6,  9. 
Coryza,  acute,  i.  467. 
Costal  cartilages,  fracture  of,  i.  647. 
Coverings,   of   spermatic   cord    and    testis,   ii. 
705. 
of  testis,  ii.  707. 
injuries  and  diseases  of,  ii.  714. 
injuries  of,  diagnosis  of,  ii.  714. 
tumors  of,  ii.  722. 
fibroma,  ii.  722. 
lipoma,  ii.  722. 
sarcoma,  ii.  722. 
Cowperitis,  ii.  660. 
acute,  symptoms  of,  ii.  660. 
chronic,  ii.  660. 
Cowper's  glands,  inflammation  of,  ii.  660. 
Coxa  vara,  iii.  421,  424. 
prognosis  of,  iii.  426. 
symptoms  of,  iii.  424. 
treatment  of,  iii.  426. 
Coxitis   as   result  of  acute   osteomyelitis,   iii. 
411. 
of  direct  infection,  iii.  411. 
of  infe<?tious  processes,  iii.  409. 
tnl>erculous,  iii.  413. 
Crab  lice,  ii.  711. 

Cranial  l)ones,  acute  inflammation  of,  i.  412. 
syphilis  of,  i.  413. 
syphilitic  periostitis  of,  i.  413. 
tumors  of,  i.  415. 
Cranial  cavity,  arteries  in,  i.  427. 
Cranial  nerve  nuclei,  i.  420. 
Cranial  nerves,  aflfections  of  fifth  and  seventh 
pairs  of,  i.  461. 
injuries  of  fifth  pair  of,  i.  428. 
neuralgia  of  fifth  pair  of,  i.  461. 
within  skull,  injuries  of,  i.  427. 
Cranio-cerebral  topography,  i.  421, 


Crepitus,  i.  283,  299. 

in  fractures  of  neck  of  femur,  iii.  403. 
Cretinism  of  thyroid  gland,  i.  570. 
Croupous  cystitis,  ii.  569. 
Crushing,  i.  294. 
Cryoscopy,  ii.  317. 

Kttmmel  on,  ii.  319. 
Cryptogenic  pyemia,  i.  117. 
Cryptorchism,   ii.  706. 
Crystalline  and  other  deposits  in  tuberculous 

urine,  ii.  445. 
Cubitus  valgus,  congenital,  iii.  250. 
Cubitus  varus,  congenital,  iii.  250. 
Cuboid,  fractures  of,  iii.  595. 
Culture  methods  in  primary  renal  tuberculo- 
sis, ii.  443,  444. 
Cultures,   identification    of   actinomycosis    by 

(Wright),  i.    141. 
Curvature  of  urethra,  ii.  636. 
Cutis  pendula,  i.  453. 
Cyanosis,  regional,  i.  214. 
Cylindroma,  i.  249. 
Cyst,  atheromatous,  of  scalp,  i.  400. 

dermoid,  of  scalp,  i.  400. 

hydatid,  i.  208. 

sebaceous,  of  scalp,  i.  400. 
Cystadenoma,  mammae,  i.  677. 

of  penis,  ii.  687. 
Cystic  dilatation  of  salivary  ducts,  i.  523. 
Cystic  disease  of  mucous  membrane  of  ureter, 

ii.  510. 
Cystic  lymphangioma,  i.  238. 

of  face,  i.  455. 

of  tongue,  i.  487. 
Cystic  thyroid,  i.  577. 
Cystic  tumors,  i.  262. 

in  cavity  of  pelvis,  iii.  139. 

of  tongue,  i.  488. 
ranula,  i.  488. 
Cysticercus  (>ellulosQB,  i.  270. 
Cystitis,  acute,  ii.  572. 

bacteria  of,  ii.  567. 

croupous,  ii.  569. 

etiology  of,  ii.  566. 

from  foreign  bodies  in  bladder,  ii.  552. 

interstitial,  ii.  569. 

membranous,  ii.  569. 

parenchymatous,  ii.  568. 

pathological  anatomy  of,  ii.  568. 

putrid  and  gangrenous  urine  of,  ii.  566. 

symptoms  and  diagnosis  of,  ii.  571. 
Cystosarcoma  of  breast,  i.  682. 
Cystosarcoma  phyl lodes,  i.  682. 
Cystosarcoma  proliferum,  i.  682. 
Cystoscope,  ii.  591. 
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Cystoficope,   photographic,   ii.   539. 

use  of,  in  calculus  formation,  ii.  471. 
Cystoscopic  examination  and   ureteral  cathe- 
terization  as    aid   in    diagnosis    of 
suppurative  kidney  lesions,  ii.  420. 
Cystoscopic  examination  of  bladder,  ii.  538. 
Cystoscopy    in    examination    of    prostate,    ii. 

613. 
Cystospasm,  iL  573. 

Cysts,    arising    from    thyreoglossal    duct,    1. 
563. 
atheromatous,  of  areola,  i.  673. 

of  nipple,  i.  673. 
dermoid,  i.  266. 
due  to  congenital  defects,  i.  265. 

to  true  tumor  formation,  i.  263. 
echinococcus,   of  spinal   vertebree,  iii.   87. 
implantation,  i.  265. 
in  tibia,  echinococcus,  iii.  575. 
of  bladder,  dermoid,  ii.  601. 
echinococcus,  ii.  602. 
simple,  ii.   601. 
of  epididymis,  ii.   719. 
of  femur,  echinococcus,  iii.  473. 
of  hand,  epithelial  implantation,  iii.  373. 
of  humerus,  bone,  iii.  246. 
of  kidney,  ii.  492. 
echinococcus,  ii.  492. 
pararenal,  ii.  496. 
solitary,  ii.  495. 

symptoms  of,  ii.  495. 
of  pelvis,  echinococcus,  iii.  139. 
of  penis,  atheromatous,  ii.  088. 
of  prostate,  ii.  629. 

of  sacrococcygeal  region,  dermoid,  iii.   103. 
of  salivary  glands,  i.  524. 
of  scrotum,  ii.  712. 
dermoid,   ii.   712. 
sebaceous,  ii.  712. 
of  second  cleft  of  neck,  i.  563. 
of  Steno's  duct,  i.  523. 
of  testis,  dermoid,  ii.  740. 
of  ureter,  ii.  511. 
parasitic,  i.  268. 
retention,  i.  263. 

X>actylitis,  syphilitic,  iii.  635. 

X>eafneas  following  an  injury   to   the   ear,   i. 

605. 
l)ecubitus,  i.  213. 

in  injuries  of  spinal  cord,  iii.  26. 
Deep  sensibility,  iii.  112. 
Deeply   seated    suppurative   processes   of   sole 

of  foot,  iii.  610. 
Defects  of  clavicle,  congenital,  iii.   140. 


Defects  of  foot,  congenital  other  than  club- 
foot, iii.  652. 
of  forearm,  congenital,  iii.  251. 
of  hand,  congenital,  iii.  253. 
of  leg,  congenital,  iii.  578. 
of  shoulder  region,  congenital,  iii.   140. 
of  upper  extremity,  congenital,  iiL  248. 
general  remarks  on,  iii.  248. 
Deforming      inflammations      of     knee  -  joint, 
chronic,  iii.  509. 
course  of,  iii.  511. 
diagnosis  of,  iii.  510. 
symptoms  of,  iii.  509. 
treatment  of,  iii.  511. 
Deforming  type  of  chronic  arthritis,  iii.  231. 
Deformities  of  foot,  acquired,  iii.  644. 
congenital,  iii.  651. 
of  knee,  iii.  529. 
Deformities  of  liver,  ii.  158. 
of  prostate,  ii.  611. 
of  thorax,  i.  622. 
Deformity,  i.  278. 
dislocations  by,  i.  302. 
of  Colles's  fracture,  iii.  284. 
of  femur,  rachitic,  iii.  464. 
of  frenum,  ii.  680. 
Degenerative     processes    in     carcinomata,    i. 

256. 
Delirium  tremens,  i.  217,  286. 
Depressed  fractures  of  skull,  i.  406. 
Depressed  nipples,  i.  672. 
Depressions,  i.  275. 
Dermoid  cysts,  i.  266. 
of  bladder,  ii.  601. 
of  face,  i.  457. 

of  sacrococcygeal  region,  iii.  103. 
of  scalp,  i.  401. 
of  scrotum,  ii.  712. 
of  tongue,  i.  488. 
Dermoid   patches,  i.  266. 
Dermoid  tumors  of  abdominal  wall,  i.  698. 
Dermoids,  ovarian,  i.  266. 
sequestration,   i.  200. 
tubulo,  i.  266. 
Description    of    Noguchi    method    for    serum 

diagnosis  of  syphilis,  iii.  700. 
Destruction   of  brachial   plexus,   prognosis  of, 
iii.    155. 
symptoms  of,  iii.   155. 
dislocations  by,  i,  301. 
Detection  of  negri  bodies  in  rabies,  notes  on, 
iii.  664. 
of  spirochsBta  pallida  of  syphilis,  technic  of 
microscopic    examination    for,    iii, 
•671. 
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Detrusor  muscle,  paretic  and  paralytic  condi- 
tions of,  ii.  576. 
Development  of  bones  of  lower  extremity,  iii. 
327. 

of  testis,  ii.  706. 
Diabetic  gangrene,  i.  203. 

of  hand  and  fingers,  iii.  368. 

varieties  of,  i.  204.- 
Diagnostic  value  of  blood  count  in  suppura- 
tive conditions,  especially  appendi- 
citis, ii.   131. 
Diaphragm,  gunshot  wounds  of,  i.  737. 

injuries  of,  i.  643. 
Diaphragmatic  hernia,  ii.  97. 
Diastasis,  i.  295. 

of  recti  muscles,  ii.  298. 

of  spine,  iii.  43. 
Diathesis  in  vesical  calculi,  ii.  586. 
Differentiation    between   bladder   and   kidney 

hemorrhage,  ii.  487. 
Diffuse  bladder  tuberculosis,   diagnostic   difli- 

culties  in,  ii.  448. 
Diffuse  hydrocele,  ii.  718. 
Diffuse  inflammation  of  external  ear,  i.  503. 
Diffuse  phlegmon  of  stomach,  ii.  55. 
Diffuse  polypoid  hypertrophy  of  mucous  mem- 
brane of  rectum,  ii.  252. 
Diffuse    purulent    peritonitis,    anorexia    in,   i. 
711. 

cerebration  in,  i.  711. 

distention  of  bowel  in,  i.  714. 

general  and  local  symptoms  of,  i.  710. 

hiccough  in,  i.  714. 

leucocytosis  in,  i.  711. 

meteorism  in,  i.  714. 

pain  in,  i.  712. 

palpation  in,  i.  712. 

paralysis  of  bowel  in,  i.  714, 

point  pressure  in,  i.  713. 

pulse  in,  i.  710. 

temperature  in,  i.  710. 

tenderness  in,  i.  712. 

tympanites  in,  i.  714. 

urine  in,  i.  711. 

vomiting  in,  i.  713. 
Diffuse   septic   phlegmon,  i.  77. 
Diffuse  syphilitic  myositis,  iii.  240. 
Digestive    tract    in    injuries    of    spinal    cord, 

symptoms  referable  to,  iii.  26. 
Dilatation    of    blood-vessels    in    tropical    liver 
abscess,  ii.  148. 

of  stomach,  acute,  ii.   38. 

signs  and  symptoms  of,  ii.  38. 

of  veins  in  acute  osteomyelitis,  i.  180. 
Dilatations  of  esophagus,  i.  617. 


Dilated  stomach  in  diseases  of  abdomen,  ii. ' 
Diminution  in  size  of  abdomen,  ii.  9. 
Diphtheria,  i.  493. 

of  nasal  mucous  membrane,  i.  468. 
Diplegia  brachialis,  iii.  23. 
Diplegia  brachialis  traumatica,  iii.  47. 
Direct  inguinal  hernia,  ii.  284. 
Direct  inspection  of  external  ear,  i.  506. 
Direct  longitudinal  separation  of  bones,  i.  29-) 
Direct  trauma   in   epididymitis   and    orchitif 

ii.  729. 
Diseases  caused  by  pus-producing  bacteria,  i 

60. 
Dislocated  bone,  fracture  of,  i.  296. 
Dislocations,  i.  294. 
at  ankle-joint,  forward,  iii.  597. 

inward,  iii.  597. 
at  mediocarpal  joint,  iii.  345. 
at   metacarpo-phalangeal   joints    of   finger? 

iii.  354. 
by  deformity,  i.  302. 
by  destruction,  i.  301. 
by  direct  violence,  i.  295. 
by  distention,  i.  301. 
by  indirect  violence,  i.  296. 
by  muscular  action,  i.  296. 
complete,  i.  295. 
complicated,  i.  295. 
complications  attending,  i.  296. 
compound,  i.  295,  297. 
congenital,  i.  300. 
diagnosis  of,  i.  297. 
differential  diagnosis  of,  i.  298. 
history  of,  i.  298. 
inspection  of,  i.  298. 
loss  of  function  in,  i.  300. 
mediotarsal,  iii.  605. 
of  ankle,  iii.  596. 
backward,  iii.  596. 
outward,  iii.  598. 
upward,  iii.  598. 
of  ankle-joint,  congenital,  iii.  006. 
of  astragalus,  backward,  iii.  603. 
by  rotation,  iii.  604. 
inward,  iii.  603. 
inward  and  forward,  iii.  603. 
outward  and  forward,  iii.  (»02. 
total,  iii.  602. 
of  bones  of  forearm,  forward,  iii.  297. 
of  both  bones  of  forearm,  backward,  iii.  2J<s 
complications  of,  iii.  2S9. 
complete  outward,  iii.  296. 
lateral,    iii.   295. 
of  both  hips,  simultaneous,  iii.  391. 
of  carpal  bones,  iii.  344. 
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Dislocations  of  carpo-meiaearpa]  joints,  iii.  351. 
of  clavicle,  iii.  169. 

double,  iii.   172. 

forward,  iii.  171. 

subcoracoid,  iii.   170. 

upward,  iii.  171. 
of  distal  phalanges  of  fingers,  iii.  355. 
of  elbow,  iii.  287,  293. 

classification  of,  iii.  288. 
of  fibula,  iii.  549. 
of  first  phalanx  of  thumb,  iii.  352. 
of  forearm,  incomplete  inward,  iii.  295. 

incomplete  outward,  iii.  295. 
of  head  of  radius,  with  fracture  of  ulna,  iii. 

301. 
of  hip,  associated  injuries  of,  iii.  392. 

backward,  reduction  of,  iii.  387. 
with  eversion  of  limb,  iii.  387. 

congenital,  iii.  379,  421. 
causation  of,  iii.  379. 
pathology  of,  iii.  380. 

directly  upward,  iii.  391. 

dorsal,  iii.  384. 
symptoms  and  diagnosis  of,  iii.  385. 

downward,  iii.  391. 

downward  and  inward,  iii.  388. 

pathological,  iii.  392. 

perineal,  iii.  390. 

recurrent,  iii.  392. 

spontaneous,  iii.  392. 

thyroid,  iii.  389. 
signs  and  symptoms  of,  iii.  389. 

traumatic,  iii.  382. 

upward  and  forward,  iii.  390. 

voluntary,  iii.  392. 

with  eversion,  iii.  388. 
of  humerus,  supracoracoid,  iii.  208. 

supraglenoid,  iii.  208. 

upward,  iii.  208. 
of  inner  end  of  clavicle,  posterior,  iii.  172. 
of  joint  between  radius  and  ulna,  iii.  348. 
of  knee,  iii.  492. 

by  rotation,  iii.  494. 

compound,   iii.    48(3. 

congenital,  iii.  494. 

forward,  iii.  492. 

inward,  iii.  494. 

lateral,  iii.  493. 

pathological,  iii.  495. 

posterior,   iii.   493. 
of  liver,  ii.  158. 
of  lower  jaw,  i.  472. 

bilateral,  signs  and  symptoms  of,  i.  472. 
of    metacarpo-phalangeal    joints,     forward, 
iii.  355. 


Dislocations  of  metatarsal  bones,  iii.  005. 
of  middle  phalanges  of  fingers,  iii.  355. 
of  OS  magnum,  iii.  345. 
of  outer  end  of  clavicle,  iii.  169. 

downward,  iii.  170. 
of  patella,  iii.  495. 

congenital,  iii.  497. 

downward    or    into   space   between   tibia 
and  femur,  iii.  496. 

lateral,  iii.  495. 
of  phalanges  of  fingers,  iii.  355. 
of  radiocarpal  joint,  iii.  346. 
of  radius,  iii.  299. 

and  ulna,  posterior,  symptoms  and  diag- 
nosis of,  iii.  290. 

backward,  iii.  299. 

by  elongation,  iii.  300. 

forward,  iii.  300. 

outward,  iii.  299. 
of  ribs,  i.  647. 

from   cartilages,  i.  647. 
of  scaphoid,  iii.   345. 
of  semilunar  bone,  iii.  344. 
of  semilunar  cartilages,  iii.  482. 
of  shoulder,  iii.  199. 

habitual,  iii.  208. 

intracoracoid  or  subclavicular,  iii.  205. 

old  unreduced,  iii.  209. 

pathology  of,  iii.  201. 

posterior,  iii.  206. 

subglenoid,  iii.  205. 

symptoms  and  diagnosis  of,  iii.  202. 
of  shoulder-joint,  congenital,  iii.  142. 

paralytic,  iii.   142. 

produced  during  delivery,  iii.  142. 
of  spine,  iii.  3.3,  43. 

varieties  of,  iii.  43. 

bilateral   forward,  iii.  43. 
distortion  or  diastasis,   iii.  43. 
unilateral  forward,  iii.  43. 
of  sternal   end  of  clavicle,  iii.  170. 
of  sternum,  i.  645. 

of  tendons  about  ankle-joint,  iii.  590. 
of  testis,  ii.   728. 
of  thorax,  i.  643. 
of  thumb,  iii.  353. 

backward,   iii.    .3.53. 

complete  form  of,  iii.  3.5.3. 

forward,  iii.  354. 
of  toes,  iii.  606. 
of  ulna,  iii.  208. 

backward,  iii.   298,  348. 
cause  of,  iii.  298. 
symptoms  and  diagnosis  of,  iii.  298. 

forward,  iii.  298,  348. 


740 


INDEX    OF    SUBJECTS 


Dislocations  of  ulna,  inward,  ii.  298. 
inward  and  downward,  iii.  348. 
of  ulnar  nerve,  iii.  312. 
of   vertebrce,    symptoms   and    diagnosis   of, 

iii.  44. 
of  wrist,  backward,  iii.  346. 
congenital,  iii.  347. 
forward,  iiL  347. 
pathological,  iii.  347. 
of  wrist-joint,  iii.  346. 
pain  in,  i.  300. 
palpation  in,  i.  299. 
partial,  i.  295. 
pathological,  i.  301. 
recurrent  or  habitual,  L  296. 
spontaneous,  i.  301. 
subastragaloid,  iii.  699. 
backward,  iii.  600. 
forward,  iii.  601. 
inward,  iii.  599. 
outward,  iii.  600. 
subjective   symptoms   of,   i.   300. 
total,  i.  295. 
traumatic,  i.  295. 

differential  diagnosis  of,  i.  300. 
upon  tuberosity  of  ischium,  iii.  391. 
Displacements,  i.  292. 
angular,  i.  293. 

in  fracture  of  shaft  of  femur,  iii.  441. 
lateral,  i.  293. 

of  circumference  of  bone,  i.  293. 
of  long  axis  of  bone,  i.  293. 
rotary,  i.  293. 
transverse,  i.  293. 
Dissecting  aneurism,  i.  329. 
Disseminated  tuberculous  ulceration  of  bowel. 

ii.   104. 
Distention,  dislocations  by,  i.  301. 
of  bowel  in  diffuse  purulent  peritonitis,  i. 
714. 
Distortion,   i.   295. 
of  ankle,  iii.  588. 
of  spine,  iii.  22,  43. 
Distribution  of  sensory  nerves  in  hand,  iii.  161. 

of  spinal   segments   to   muscles,   iii.  29. 
Disturbances  in  injuries  of  spinal  cord,  vaso- 
motor and  trophic,  iii.  26. 
of    circulation   in    exophthalmic   goiter,    iii. 
080. 
in  traumatic  neurasthenia,  iii.  55. 
of  digestion  in  gastric  ulcer,  ii.  44. 

in  traumatic  neurasthenia,  iii.  55. 
of  nutrition,  i.  291. 
of  retlex  action,  iii.  14. 
of  sc'usation,  iii.  IG. 


Disturbances,  vasomotor  and  trophic,   i 
Diverticula,  i.  267. 

of  esophagus,  i.  617. 
deep-seated,  i.  619. 

of   upper  portion   of  esophagus,  pul» 
618. 

of  ureter,  congenital,  ii.  511. 
Diverticulum  of  bladder,  congenital,  ii. 

of  urethra,  congenital,   ii.   639. 
Division  of  median  and  ulnar  nerves,  ii 

of  phrenic  nerve,  i.  542. 

of  spinal  accessory  nerve,  i.  .542. 

of   tendons  in   open   wounds    of   wris 
hand,  iii.  341. 
Dog-nose,  i.  446. 

Donne's  test  for  pus  in  urine,  iL  556. 
Dorsal  dislocations  of  hip,  iii.  384. 

symptoms  and  diagnosis  of,  iii.  385. 

with  eversion,  iii.  388. 
Dorsal  lesions,  iii.  36. 
Double  bladder,  ii.  542. 
Double  dislocation  of  clavicle,  iii.  172, 
Double  hip- joint  disease,  iii.  417. 
Double  penis,  it  679. 
Double  urethra,  ii.  639. 
Drop  finger,  iii.  340. 
Dry   senile  gangrene,  i.  205. 
Duodenal  fistula,  i.  762. 
Duodenal    obstruction,   anatomical    sites 

mechanism  of,  ii.  38. 
Duodenum,  acute  obstruction   of,  ii.  37. 

injuries  of,  i.  743. 

perforating  ulcer  of,  ii.  50. 
complications  of,  ii.  51. 
symptoms  and  signs  of,  ii.  51. 

perforation  in  ulcer  of,  ii.  52. 

stenosis  below  papilla  of,  ii.  77. 

ulcer  of,  ii.  49. 
surgical  indications  in,  ii.  54. 
Dupuytren's  contracture,  iii.  336. 
Dura  mater,  inflammation  of,  i.  430. 
venous  sinuses  of,  i.  431. 

sarcomata  from,  i.  415. 
Dyspepsia,     neurotic,     differential     dia<r 
and  operative  indications  in,  ii 
Dyspnea,  fatal.,  i.  24.3. 

in  exophthalmic  goiter,  iii.   <W2. 

Ear,  abscess  in  soft  parts  of.  i.  517. 
deafness  following  injury  to.  i.  505. 
examination   of,    i.    506. 
external,  accumulated  cerumen  in,  i.  M 

atresia  of,  i.  502. 

congenital   abnormalities  of,  i.  446. 

congenital   defects  of,  i.  501. 
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Ear,  external,  diffuse  inflammation  of,  i.  503. 
direct  inspection  of,  i.  506. 
foreign  bodies  in,  i.  504. 
furuncle  of,  i.  503. 
injuries  of,  i.  501. 
keloid  of,  i.  502. 

perichondritis  of  cartilages  of,  i.  502. 
tumors  of,  L  502. 
wounds  of,  i.  503. 
insane,  i.  502. 

inspection  through  speculum,  of  canal  of,  i. 
606. 
of  tympanic  membrane  of,  i.  506. 
leptomeningitis  of,  i.  517. 
middle,  acute  suppurative  inflammation  of, 
i.  512. 
chronic  inflammation  of,  i.  513. 

course  of  disease  in,  i.  515. 
tuberculosis  of,  i.  516. 
Valsalva's  method  of  inflating,  i.  512. 
tests  of  bony  conduction  of,  i.  508. 
Rinne*s  test,  i.  509. 
Weber's  test,  i.  509. 
wax  in,  i.  507. 

wax  in  external  and  auditory  canal  of,  i. 
504. 
brdrum,  normal,  i.  507. 
Eccentric    hypertrophy  of  bladder,  ii.   569. 
Ecchymosis,  i.  279. 
color  changes  in,  i.  3. 
in  injuries  of  spinal  cord,  iii.  28. 
palpation  in,  i.  280. 
Eohinococcus,  multilocular,  ii.   154. 
Echinococcus  cysts,  i.  208,  274. 
in  tibia,  iii.  575. 
of  abdominal  wall,  i.  700. 
of  bladder,  ii.  602. 
of  bone,  i.  269. 
of  femur,  iii.  473. 
of  liver,  ii.  150. 

S3rmptoms  of,    ii.    152. 
of  lung,  i.  663. 
of  neck,  i.  565. 
of  pelvis,  iii.    139. 
of  pleura,  i.   650. 
of  spinal  vertobnp,  iii.  87. 
of  spleen,  ii.   192. 
of  thoracic  wall,  i.  ♦>r)4. 
of  thyroid  gland,  i.  571. 
Ecthymatous   chancre,   i.   312. 
Ectopia  testis,  ii.  725. 
Ectopia  vesicae,  ii.  541. 
Eczema  of  areola,  i.  072. 
of  nipple,  i.  672. 
of  scalp,  i.  396. 


Eczema  marginatum  of  scrotum,  ii.  710. 
Edema  laryngis,  i.  588. 
Edema,  malignant,  i.  65,  202. 

of  penis,  chronic  lymphatic,  ii.  686. 

of  scrotum,  ii.  712. 
Edematous  tumor  in  new-bom,  i.  387. 
Effusion,  into  knee-joint,  signs  of,  i.   160. 

into  pericardium,  i.  667. 

signs  and  symptoms  of,  i.  667. 
Elbow,  arthritis  deformans  of,  iii.  304. 

contusions  and  sprains  of,  iii.  254. 

dislocations  of,  iii.  287,  293. 
classifications  of,  iii.  288. 

injuries  and  diseases  of  skin  and  subcuta- 
neous tissues  in  vicinity  of,  iii.  310. 

noninfectious  serous   synovitis   of,  iii.   303. 

primary  synovial  tuberculosis  of,  iii.  308. 

syphilitic  gummatous   arthritis  of,   iii.  304. 

tuberculosis  of,  prognosis  of,  iii.  310. 
symptoms  and  course  of,  iii.  307. 
Elbow- joint,  acute   suppurative   processes   of, 
iii.   303. 

chronic  inflammations  of,  iii.  303. 

floating  bodies  in,  iii.  304. 

fractures  in  vicinity  of,  iii.  255. 
diagnosis  of,  iii.  266. 

gunshot  wounds  of,  iii.  301. 

open  wounds  of,  iii.  301. 

tuberculosis  of,  iii.  306. 

tumors  in  vicinity  of,  iii.  312. 
Elective  anesthesia  in  spinal-cord  injuries,  iii. 

24. 
Electric  bums  of  hand,  iii.  358. 
Electrocystoscope,  history  of,  ii.  323. 
Elephantiasis,  iii.  454. 

of  leg,  iii.  562. 

of  penis,  ii.  686. 

of  scrotum,  ii.  712. 
Emaciation  in  exophthalmic  goiter,  iii.  682. 
Emaciation    and    weakness    in    stricture    of 

esophagus,  i.  616. 
Embolism,  i.  336. 

following  abdominal  operations,  i.   767. 

of  lungs,  i.  287. 

signs  and  symptoms  of,  i.  337. 
Embryological   variations  in  kidney  and   ure- 
ter, ii.  355. 
Embryoniata  of  testis,  siniplo,  ii.  740. 
Embryonal      adeno-sarronia     of     kidney,     ii. 

470. 
Enipliysenia  of  Ichwc  tissues  of  orbit,  i.  4()0. 
Emphysematous  gangrene,  i.  202. 
Empyema  of  antrum,  i.  476. 

of  frontal   sinns,  i.  443. 

of  pleura,  i.  056. 
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Empyema,  putrid,  i.  057. 

of  scalp,  i.  398. 
Encephalocele,  i.  440. 
Enchondroma,  i.  231. 

of  femur,  fibrocystic,  iii.  468. 
simple,  iii.  469. 

of  humerus,  iii.  245. 

of  jaws,  i.  477. 

of  pelvis,  iii.  137. 

of  ribs,  i.  653. 

of  scalp,  i.  404. 

of  sternum,  i.  653. 

of  wrist  and  hand,  iii.  374. 
Encysted  hydrocele  of  spermatic  cord,  ii.  718. 
Endemic  hematuria  of  Egypt,  ii.  515. 

blood   in,  ii.  517. 

modes  of  infection  of,  ii.  516. 

occurrence  of,  ii.  616. 

pathology   of,   ii.  516. 

symptoms  and  diagnosis  of,  ii.  518. 
Endometrium,  occurrence  of  bacteria  in,  i.  71. 
Endoscope,  ii.  655. 

pathological  changes  in  urethra  as  viewed 
through,  ii.  658. 
Endoscopy  in  examination  of  prostate,  ii.  613. 
Endothelioma,  i.  249. 

of  foot,  iii.  642. 

of  kidney,  ii.  479. 

of  scalp,  i.  404. 

of  soft  parts  of  leg,  iii.  573. 
Endothclio-sarcoma,  i.  249. 
End-to-end  or  **  tandem  "  fusion  of  kidney,  ii. 
377. 

of  renal  buds,  ii.  375. 
Enlarged  spleen,  ii.   192. 
Enostosis,   i.   233. 
Enuresis,  ii.  578. 

Epicondyle  of  humerus,  fracture  of,  external, 
iii.   262. 
internal,  iii.  263. 
Epicritic   sensibility,   iii.   112. 
Epidemic  parotitis,  i.  521. 
Epididymis,  anatomy  of,  ii.  708. 

diseases  of,   ii.  729. 

injuries  of,  ii.  727. 

speiniatocole  and  other  cysts  of,  ii.  719. 

tuberculosis  of,  ii.  733. 

(lifTerential  diagnosis  of,  ii.  726. 
lesion   of,   ii.    734. 
prognosis    of,    ii.   735. 

tumors  of,  cystic,  ii.   719. 
Epididymitis,  causes  of,  ii.  729. 

chronic,   ii.   731. 

direct   trauma   in,   ii.   729. 

gonorrheal,  symptoms  of,  ii.  730. 


Epididymitis,  pain  in,  ii.  730. 
recurrent,  ii.  731. 
relapsing,  ii.  731. 
subacute,  ii.  731. 
Epigastric  hernia,  ii.  49. 
Epilepsy,  i.  439. 

Jacksonian,  i.  439. 
Epiphyseal   cartilage,   syphilitic  inflammat 

of,  iii.  302. 
Epiphyseal    ends   of   radius   and   ulna,   osi 

periostitis  of,  iii.  324. 
Epiphyses  of  long  bones,  data  in  regard  to, 
324. 
date  of  appearance  of  ossification  in, 
326. 
Epiphysis  of  femur,  lower,  iii.  326. 
separation  of,  iii.  397,  447. 
of  fibula,  iii.  328. 
of  humerus,  lower,  iii.  326. 

upper,  iii.  326. 
of  radius,  lower,  iii.  326. 
of  tibia,  lower  end  of,  iii.   328. 
separation  of,  iii.  543. 
upper  end  of,  iii.  328. 
separation  of,  i.   181,  276. 
Epispadias,  ii.  640. 

symptoms  produced  by,  ii.  640. 
Epistaxis,   i.  466. 
Epitlielia   in  urine   in  suppurative  lesions  of 

kidney,  ii.  422. 
Epithelial  cancers  of  foot,  iii.  640. 
Epithelial   cells  in   tuberculous  urine,  ii.  44o. 
Epithelial  growths  of  abdominal  wall,  i.  700. 
Kpithelial    implantation    cysts    of   hand,  iii. 

373. 
Epithelial   tumors,  i.   252. 
of  bladder,  ii.  603. 
adenoma,  ii.   603. 
carcinoma,  ii.  603. 
of  face,  i.  456. 
Epithelioma,  differences  of  extra-genital  chan- 
cres from,  i.  317. 
infiltrating  form   of,  i.   258. 
of  hand  and   fingers,  iii.  374. 
of  jaws,  i.  478. 

of  lower  part  of  pharynx,  i.  499. 
of  penis,  ii.  690. 

nonpapillary,  ii.  691. 
papillary,  ii.  690. 
of  soft  pails  of  h^,  iii.  574. 
superficial  form  of.  i.  257. 
ulcerating,  of  8<*alp,   i.   398. 
Epithcliomatous  degeneration  of  leg»  iii.  ^ 
Erb-Duchenne   paralysis,   iii.   107. 
diagnosis  of,  iii.   151. 
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Erysipelas,     head     symptoms     accompanying, 
i.  395. 
of  face,  i.  451. 

of  mucous  membrane  of  mouth,  i.  484. 
of  penis,  ii.  685. 
of  scalp^  i.  394. 
of  scrotum,  ii.  712. 
of  throat,  i.  496. 
of  wounds,  i.  120. 

complications  of,  i.  122. 

constitutional  symptoms  of,  i.  121. 

onset  of  the  disease  in,  i.  120. 
phlegmonous,  i.  182. 
Erysipelas  gangrenosum,  i.  122. 
Erysipelas  phlegmonosum,  i.   122. 
Erysipeloid,  iii.  365. 
Rosenbaoh's,  iii.  365. 
synonyms  of,  i.  143. 
Erythema  migrans,  iii.  365. 
Erythromelalgia,  i.  205;  iii.  622. 
causation  of,  iii.  623. 
differential  diagnosis  of,  iii.  625. 
history  of,  iii.  622. 
pathology  of,  iii.  623. 
symptoms  of,  iii.  623. 
Bsbach's  album inometer,  ii.  559. 
£achar8  produced  by  arsenious  acid,  i.  750. 
by  carbolic  acid,  i.  750. 
by  caustic  alkalies,  i.  750. 
by  corrosive  sublimate,  i.  750. 
by  hydrochloric  acid,  i.  750. 
by  nitric  acid,  i.  750. 
by  oxalic  acid,  i.  750. 
by  sulphuric  acid,  i.  750. 
feophageal  fistula,  i.  607. 
^Isophagus,  bums  of,  i.  543. 

catarrhal  inflammations  of,  acute,  i.  611. 

chronic,  i.  611. 
cicatricial  strictures  of,  i.  613. 
congenital  defects  of,  i.  602. 
congenital  stricture  of,  i.  612. 
dilatations  of,  i.  617. 
diseases  of,  i.  611. 
diverticula  of,  i.  617. 

deep-seated,  i.  619. 
foreign  bodies  in,  i.  608. 

diagnosis  of,  i.  610. 
injuries  of,  i.  603. 
methods  of  examining,,  i.  596. 

auscultation  in,  i.  599. 

direct  inspection,  osophagoscopy  in,  i.  599. 

palpation  in,  i.  598. 

percussion  in,  i.  599. 

with  bougies,  i.  596. 

X-ray  examination  in,  i.  601. 


Esopliagus,  methods  of  introducing  flexible  in- 
struments into,  i.  598. 
new  growths  in,  i.  620. 
peptic  ulcer  of,  i.  612. 
perforations  of,  i.  605. 
polypoid  growths  in,  i.  620. 
pulsion  diverticula  of  upper  portion  of,  i. 

618. 
relations  of,  i.  595. 
ruptures  of,  i.  605. 
spasmodic  strictures  of,  i.  612,  613. 

non'ous  origin  of,  i.  614. 
spontaneous  rupture  of,  i.   605. 
stricture  of,  i.  612. 
diagnosis  of,  i.  614. 
differential    diagnosis   between   cicatricial 

and  malignant,  i.  615. 
due  to  malignant  growths,  i.  612. 
emaciation  and  weakness  in,  i.  616. 
pain  in,  i.  616. 

physical  examination  in,  i.  616. 
symptoms  of,  i.  613. 
syphilitic  ulceration  of,  i.  612. 
topography  of,  i.  595. 
traction,  diverticula  of,  i.  620. 
tubercular  ulceration  of,  i.  612. 
wounds  of,  i.  543. 
Estimation   of    red    cells    in    blood    (Ewing), 

i.   52. 
Ethmoid  cells,  fractures  through,  i.  411. 
Eustachian  tube,  catheterization  of,  i.  510. 
first  method  of,  i.  510. 
second  method  of,  i.  510. 
PoHtzer's  method  of  testing,  i.  511. 
Evcrsion  of  limb  in   fractures  of  neck  of  fe- 
mur, iii.  401. 
Examination,  in  stricture  of  esophagus,  phys- 
ical, i.  616. 
of  bladder  with  searcher  or  sound,  ii.  588. 
of  calculi,  chemical,  ii.  583. 
of  contused   wounds,  i.  6. 
of  ear,  i.  506. 
of  gastric  contents,   ii.  68. 
of  hematomata,  i.  387. 
of  lacerated  wounds,  i.  5. 
of  larynx,  i.  580. 
of  semen,  microscopic,  ii.  696. 
of  trachea,  i.  580. 

of  urine,  microscopic,  especially  in  diseases 
of  bladder,  ii.  560. 
with  special  reference  to  diseases  of  blad- 
der, ii.  553. 
of  wounds  of  scalp,  i.  392. 
Exanthemata,    acute,    inflammations    of    hip- 
joints  in,  iii.  410. 
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Exophthalmic  goiter,  i.  569. 
alimentary  canal  in,  iii.  682. 
changes  in  blood  in,  iii.  679. 

in  central  nervous  system  in,  iii.  679. 
in  lymphatic  system  in,  iii.  679. 
in  muscles  in,  iii.  679. 
in  spleen  in,  iii.  679. 
in  sympathetic  system  in,  iii.  679. 
complications  in,  iii.  682. 
disturbances  of  circulation  in,  iii.  680. 
dyspnea  in,   iii.  682. 
emaciation   in,  iii.   682. 
eyes  in,  iii.  680. 
fever  in,  iii.  682. 
hyperthyroidism  and,  iii.  673. 
iodin  in,  iii.  679. 
muscles  in,  iii.  681. 
nervous  system  in,  iii.  681. 
pathology  of,  iii.  675. 
signs  and  symptoms  of,  i.  569;  iii.  680. 

nervous,  i.  569. 
skin  in,  iii.  681. 
thyroid  gland  in,  iii.  680. 
urine  in,  iii.  682. 
Exostoses  of  humerus,  iii.  245. 
Exostosis,  i.  233. 
Exostosis  bursata,  i.  234. 
Expansile  pulsation,  i.  330. 
Exploratory  incision  in  tumors  of  kidney,  ii. 

492. 
Explosions,  injuries  caused  by,  i.  390. 
Explosive  effect  of  gunshot,  i.  28. 
Exstrophy  of  bladder,  ii.  541. 
Extension   of   an   infectious   inflammation   of 

posterior  urethra,  ii.  729. 
Extension  fracture,  iii.  257. 
Extensors  of  foot,  inflammation?  of,  iii.  610. 
External  condyle  of  humerus,  fractures  of,  iii. 

262. 
External  cutaneous  nerve,  injuries  of,  iii.  440. 
External  epicondyle  of  humerus,  fractures  of, 

iii.  262. 
External  iliac  artery,  aneurisms  of,  iii.  132. 
External  popliteal  nerve,  injuries  of,  iii.  438. 
Extra-genital  chancre,  i.  313. 

differences  of,  from  epithelioma,  i.  317. 
Extraperitoneal  rupture  of  bladder,  ii.  544. 
Eye,  changes  in  fundus  of,  in  organic  disease 

of  brain,  iii.  686. 
Eye  symptoms  in  traumatic  neurasthenia,  V.i. 

54. 
Eyes  in  exophthalmic  goiter,  iii.  080. 

Faoe,  acne  rosacea  of,  i.  4.').5. 

aetinoniveosis  of.     See  Actinomvcosis. 


Face,  actinomycosis   of,  clinical  diagnosi 
i.   139. 

adenoma  of  sweat  glands  of,  L  457. 

angiomata  of,  i.  455. 

anthrax  of,  i.  450. 

burning  of.  i.  448. 

carbuncle  of,  i.  449. 

carcinoma  of,  i.  457. 
deep  or  infiltrating  form  of,  i.  459. 

congenital  defects  of,  i.  445. 
rare,  i.  446. 

cystic  lymphangioma  of,  i.  455. 

dermoid  cysts  of,  i.  457. 

diseases  of,  i.  449. 

epithelial  tumors  of,  i.  456. 

erysipelas  of.    See  Erysipelas. 

fibroma  of,  i.  453. 
soft,  i.  453. 

fibroma  molluscum  of,  i.  453. 

freezing  of,  i.  449. 

furuncle  of,  i.  449. 

glanders  of,  i.  450. 

gummata  of,  i.  452. 

gunshot  wounds  of,  i.  447. 
dangers  of,  i.  447. 

horns  of,  i.  456. 

injuries  of,  i.  447. 

keloid  of,  i.  453. 

lipoma  of,  i.  463. 

lupus  of.     See  Lupus. 

lymphangioma  of,  i.  454. 

macrocheilia  of,  i.  454. 

noma  of.     See  Noma. 

sarcoma  of,  i.  454. 

sebaceous  cysts  of,  i.  456. 

syphilis  of,  i.  451. 

secondary  lesions  of,  i.  451. 

tertiary  lesions  of,  i.  452. 

tetanus  of,  i.  448. 

tumors  of,  i.  453. 

wounds  of,  i.  447. 
Facial  muscles,  paralysis  of,  i.  463. 
Facial  nerv^e,  injuries  of,  i.  428. 

paralysis  and  spasm  of,  i.  462. 
symptoms  of,  i.  462. 
Failure  of  union  in  fractures  of  shaft  of  hi 
menis,  iii.  192. 

causes  of,  iii.   192. 

diagnosis  of,  iii.   198. 
False  neuroma,  i.  230. 
Farcy  buds,  i.  145. 
Fat  embolism,  i.   287. 
Fatty  capsule  proper  of  kidney,  suppuratic 

of,  ii.  459. 
Fatty  tumor,  i.  227. 
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Faulty  union^  i.  291. 

Fecal  fistula,  i.  759. 

Felon,  iii.  360. 

Femoral  arteries,  traumatic  aneurisms  of,  iii. 

132. 
Femoral  hernia,  ii.  28G. 

anatomical  remarks  on,  ii.  286. 
Femur,  acute  osteomyelitis  of,  iii.  460. 
result  of,  iii.  461. 
treatment  of,  iii.  461. 
benign  tumors  of,  iii.  468. 

combinations  of  enchondroma  with  oste- 
oma, iii.  469. 
simple  enchondromata,  iii.  469. 
circumscribed  osteomyelitis  of,  iii.  462. 
displacements  in  fracture  of  shaft  of,  iii.  441. 
fractures  of,  iii.  393,  440. 
base  of  neck  of,  iii.  398. 

repair  in,  iii.  398. 
head  of,  iii.  406. 
neck  of,  iii.  393. 
causes  of,  iii.  396. 
differential  diagnosis  of,  iii.  404. 
prognosis  of,  iii.  406. 
signs  and  symptoms  of,  iii.  400. 
prognosis  of,  iii.  445. 
shaft  of,  iii.  440. 

signs  and  symptoms  of,  iii.  442. 
single  condyle  of,  iii.  449. 
gunshot  fractures  of,  iii.  441. 
gunshot  wounds  of,  iii.  450. 
intercondyloid  fractures  of,  iii.  445. 
lower  epiphysis  of,  iii.  326. 
osteomyelitis   of,   involving   hip-joint,   signs 

and  symptoms  of,  iii.  412. 
proper,  fracture  through  neck  of,  lesions  of, 

iii.  397. 
rachitic  deformity  of,  iii.  464. 
separation  of  epiphysis  of,  iii.  397,  447. 
tuberculous  osteomyelitis  of,  iii.  462. 
tumors  of,  iii.  468. 
carcinoma,  iii.  473. 
echinococcus,  iii.  473. 
sarcoma,  iii.  470. 

prognosis  of,  iii.  472. 
Fetal  rachitis,  i.  193. 
Fetal  remains  in  testis,  ii.  708. 
Fever  in  hysteria,  iii.  65. 
Fibro-adenoma,  i.  254. 

of  breast,  i.  681. 
Fibrocystic  enchondromata  of  femur,  iii.  468. 
Fibroma,  i.  228. 
molluscum,  i.  229. 

of  face,  i.  453. 
nasopharyngeal,  i.  498. 


fibroma  of  abdominal  wall,  i.  698. 
of  bladder,  ii.  600. 
papillar^^  ii.  599. 

symptoms  and  diagnosis  of,  ii.  605. 
of  face,  i.  453» 

soft,  i.  453. 
of  foot,  iii.  639. 
of  kidney,  ii.  477. 
of  larj-nx,  i.  591. 
of  neck,  i.  566. 
of  salivary  glands,  i.  524. 
of  scalp,  i.  402. 
of  spermatic  cord  and  covering  of  testis,  ii. 

722. 
of  wrist  and  hand,  iii.  373. 
periosteal,  i.  231. 
Fibroneuromata  of  nerves  of  upper  extremity, 

circumscribed,  iii.  243. 
Fibro-sarcoma,  i.  248. 
of  jaws,  i.  477. 
of  salivary  glands,  i.  524. 
Fibrous  goiter,  i.  577. 
Fibrous  polypus,  i.  498. 
Fibrous  tumor,  i.  228. 

of  nasopharynx,  i.  498. 
Fibrous  union,  i.  291. 
Fibula,  acute  osteomyelitis  of,  iii.  566. 
comminuted  fracture  of  lower  end  of  tibia 

with  fracture  of,  iii.  541. 
dislocations  of,  iii.  549. 
epiphysis  of,  iii.  328. 
fractures  of,  iii.  547. 
lower  ends  of,  iii.  540. 
shaft  of,  iii.  548. 
upper  end  of,  iii.  534. 
spontaneous  or  pathological  dislocations  of, 
iii.  550. 
Fifth  pair  of  cranial  nerves,  injuries  of,  i.  428. 
Fifth    and    seventh    pairs    of   cranial    nerves, 

affections  of,  i.  461. 
Fighter's  ear,  i.  502. 
Filariasis,  ii.  515. 

diagnosis  of,  ii.  686. 
Fimbriate<l  papilloma  of  bladder,  ii.  590. 
Finger,  chancre  of,  i.  318. 
snapping,  iii.  371. 
syphilitic  chancre  of,  iii.  365. 
trigger,  iii.  371. 
Fingers,  acute  ahs<'(»ss  of,  iii.  360. 

acute  inflammatory  processi's^  of,  iii.  360. 
burns  of.  iii.  3(>4. 
dialx'tir  gangrene  of,  iii.  'M\H. 
dislocations  at  mctacarpo-phalangeal  joints 
of,  iii.  .354. 
of  distal  phalanges  of,  iii.  355. 
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Fingers,  dislocations  of  middle  phalanges  of, 
iii.  355. 
of  phalanges  of,  iii.  355. 
foreign  bodies  in,  iii.  356. 
furuncles  of,  iii.  364. 
open  wounds  of,  iii.  356. 
trophic  disturbances  of,  iii.  366. 

symptomatology  of,  iii.  367. 
tumors  of,  malignant,  iii.  374. 
epithelioma,  iii.  374. 
sarcoma,  iii.  374. 
Fissure  of  anus,  painful,  ii.  231. 
of  Rolando,  i.  421. 
of  Sylvius,  i.  422. 
parieto-occipital,  i.  422. 
Fissured   fractures   of  skull   with   generalized 
brain  injury,  i.  409. 
symptoms  of,  i.  410. 
Fissures,  i.  275. 

localization  of,  in  brain,  i.  422. 
of  skull,  i.  405. 

single  or  multiple  in  kidney  substance,  ra- 
diating from   hilum   but  extending 
into  renal  pelvis,  ii.  389. 
Fistula,  duodenal,  i.  762. 
esophageal,  i.  607. 
fecal,  i.  759. 
gastric,  i.  755. 
of  larynx,  i.  590. 
of  trachea,  i.  590. 
omphalomesenteric,  i.  701. 
salivary,  i.  518. 
ureteral,  diagnosis  of,  ii.  505. 
diflferential  diagnosis  of,  ii.  505. 
Fistula  in  ano,  ii.  235. 

symptoms  and  diagnosis  of,  ii.  237. 
FistulsB    arising    from     imperfect    closure    of 
second  branchial  cleft,  diagnosis  of, 
i,  529. 
between  intestine  and  urinary  tract,  i.  761. 
intestinal,  i.  756. 
external,  i.  756. 
internal,  i.  760. 

symptoms  of,  i.  761. 
Fixation   of   pclvi(r  structures   in   pelvic  peri- 
tonitis, i.  722. 
Flanks,   suppuration   in,   i.   697. 
Hat  condylomata,  i.  320. 
Flat-foot,  iii.   646. 
acquired,  iii.  ()47. 
diagnosis  of,  iii.  649. 
o<'currence  of,  iii.  648. 
symptoms  of,  iii.  648. 
Flexion   fracture,  iii.  258. 
Floating  bodies  in  elbow-joint,  iii.  304. 


Floating  bodies  in  knee-joint,  iii.  512. 

signs  and  symptoms  of,  iii.  512. 
Floating  liver,  ii.  158. 
Floating  spleen,  ii.  193. 
Fluctuation  in  acute  abscess,  i.  82. 
Focal  diagnosis  of  injuries  of  spinal  cord,  iii. 

27. 
Foci    of  suppuration,  localized,   diagnosis    of, 

i.  79. 
Follicular  tonsilitis,  i.  492. 
Folliculitis,  ii.  660. 
Foot,  acquired  deformities  of,  iii.  644. 

anatomical    remarks    on     (Woolsey,    Gray, 

Merkel),  iii.  581. 
chronic   inflammations  of   bones  and  joints 

of,  iii.  331. 
congenital  defects  of,  other  than  club-foot, 

iii.  652. 
congenital  deformities  of,  iii.  651. 
deeply  seated  suppurative  processes  of,   iii. 

610. 
diseases  of  bursae  of,  iii.  620. 
of  joints  and  bones  of,  iii.  628. 
of  soft  parts  of,  iii.  610. 
of  tendon  sheaths  of,  iii.  617. 
fracture  of  lower  end  of  tibia  and  fibula  by 

inversion  of,  iii.  546. 
fractures  by  eversion  and  abduction  of,  iii. 
544. 
of  bones  of,  iii.  591. 
inflammations  of  extensors  and  peronei  of, 

iii.  619. 
madura,  i.  142. 
necrosis  of  tissues  of,  iii.  621. 
perforating  ulcer  of,  iii.  612. 
rupture  of  tendons  of,  iii.  590. 
severe  traumatisms  of,    diagnosis   and   sur- 
gical indications  of,  iii.  607. 
syphilis  of,  iii.  613. 

syphilitic  inflammation  in  joints  of,  iii.  634. 
tendon  sheaths  of,  seat  of  inflammations  in, 
iii.  618. 
topographical  anatomy  of,  iii.  617. 
gonorrheal  infection  in,  iii.  619. 
topographical  and   bony   landmarks   of,   iii. 

581. 
tuberculosis  of  joints  of,  iii.  636. 
of  soft  parts  of,  iii.  614. 
of  tendon   sheaths  of,  iii.  619. 
tuberculous   inflammations  of  joints  of,   iii. 

()3(>. 
tumors  of,  iii.  639. 
benign,  iii.  639. 

ch<>n<lr<)ma,  iii.  640. 
fibroma,  iii.  639. 
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Foot,  tumors  of,  benign,  keloid,  iii.  639. 
osteomata,  iii.  640. 
malignant,  iii.  640. 

epithelial  cancers,  iii.  640. 
peritheliomata  and  endotheliomata,  iii. 

642. 
sarcoma,  iii.  642. 
Foramen  of  Winslow,  hernia  through,  ii.  97. 
Foramen  ovale,  hemise  of,  ii.  299. 
Forearm,   acute   suppurative  osteomyelitis   of 
bones  of,  iii.  322. 
complete  outward  dislocation  of  both  bones 

of,  iii.  296. 
congenital  defects  of,  iii.  251. 
contused  and  lacerated  wounds  of,  iii.  317. 
diseases  and  tumors  of,  iii.  319. 

bones  of,  iii.  322. 
dislocation  of  bones  of,  forward,  iii.  297. 
of  both  bones  of,  backward,  iii.  288. 
complications  of,  iii.  289. 
fracture  of  bones  of,  iii.  267. 
gunshot  wounds  of,  iii.  318. 
incomplete  inward  dislocations  of,  iii.  295. 
incomplete  outward  dislocations  of,  iii.  295. 
injuries  of  nerves  of.   See  Injuries  of  Nerves. 
lateral  dislocations  of  both  bones  of,  iii.  295. 
open  wounds  of  soft  parts  of,  iii.  316. 
rupture  of  tendons  of,  iii.  321. 
subcutaneous  injuries  of  soft  parts  of,  iii. 

314. 
sjrphilitic    osteomyelitis    and    periostitis    of 

bones  of,  iii.  323. 
tumors  of  blood-vessels  affecting,  iii.  372. 
of  tendons  of,  iii.  321. 
lipoma  arborescens,  iii.  321. 
foreign  bodies  in  abdominal  wall,  i.  694. 
in  air  passages,  i.  583. 
diagnosis  of,  i.  586. 
in  bladder,  ii.  550. 
cystitis  from,  ii.  552. 
diagnosis  of,  ii.  552. 
position  taken  by,  ii.  552. 
subjective  symptoms  of,  ii.  552. 
in  brain,  i.  429. 
in  cavity  of  nose,  i.  469. 
in  esophagus,  i.  608. 

.diagnosis  of,  i.  610. 
in  external  ear,  i.  504. 
in  hand  or  fingers,  iii.  356. 
Ill  heart,  i.  641. 
in  intestine,  diagnosis  of,  i.  754. 
in  intestine  below  stomach,  i.  753. 
in  male  urethra,  ii.  645. 

symptoms  and  diagnosis  of,  ii.  645. 
in  mouth,  L  491. 


Foreign  bodies  in  orbit,  i.  460. 
in  pharynx,  i.  491. 
in  rectum,  ii.  221. 
in  salivary  ducts,  i.  519. 

diagnosis  of,  i.  519. 
in  stomach,  i.  750. 

localization  of,  in  punctured  wounds,  i.  10. 
Forward  dislocations  at  ankle-joint,  iii.  597. 
of  clavicle,  iii.  171. 
of  knee,  iii.  492. 
of  wrist,  iii.  347. 
Fracture,  Collcs's,  iii.  281. 

deformity  of,  iii.  284. 

prognosis  of,  iii.  285. 
Fractures,  active  or  determining  causes  of,  i. 
272. 
bent  bone,  i.  275. 

by  eversion  and  abduction  of  foot,  iii.  544. 
causation  of,  i.  272. 
circumscribed,  of  skull,  i.  405. 
complete,  i.  275. 
complications  of,  i.  286. 
compound,  i.  276. 
course  of,  i.  286. 
depressed,  of  skull,  i.  406. 
due  to  direct  violence,  i.  272. 

to  external  violence,  i.  272. 

to  indirect  violence,  i.  273. 

to  muscular  action,  i.  273. 
exclusively    through    articular    surface    of 

lower  end  of  humerus,  iii.  266. 
extension,  iii.  257. 

fissured,  of  skull,  with  generalized  brain  in- 
jury, i.  409. 
symptoms  of,  i.  410. 
flexion,  iii.  258. 
green-stick,  i.  275. 
gunshot,  i.  277. 

of  skull,  i.  408. 
in  cervical  region,  iii.  34. 
in  vicinity  of  elbow-joint,  iii.  2.55. 
incomplete,   i.   275. 
intrapartum,  i.  274;  iii.  579. 
intra-uterine,  i.  274;   iii.  579. 
multiple,  i.  276. 

near  ell)ow,  classification  of,  iii.  256. 
objective  signs  of,  i.  277. 
of  acromion  process,  iii.  174. 
of  alveolar  border,  i.  471. 
of  anatomical  neck  of  humerus,  iii.  178. 

through  the  tuberosities,  iii.  181. 

with  dislocaticm  of  head,  iii.  181. 
of  anterior   portion   of  articular  surface   of 

libia,  iii.  547. 
of  astragalus,  iii.  591. 
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Fractures  of  base  of  neck  of  femur,  iii.  398. 

repair  in,  iii.  308. 
of  body  of  06  calcis,  iii.  594. 

of  scapula,  iii.   173. 
of  bones  in   vicinity   of   elbow-joint,  diag- 
nosis of,  iii.  260. 
of  bones  of  nose,  i.  463. 

of  foot,  iii.  691. 

of  forearm,  iii.  267. 

of  leg,  iii.  533. 
of  both   bones  of   forearm  in  children,   iii. 

278. 
of  carpal  bones,  iii.  341. 
of  carpal  scaphoid,  iii.  342. 
of  cartilages  of  trachea,  i.  636. 
of  clavicle,  iii.    \iU. 

by  direct  violence,  iii.  166. 

causation  of,  iii.  165. 

complications  in,  rii.   169. 

prognosis  of,  iii.  168. 
of  coccyx,  iii.  121. 
of  coracoid  process,  iii.  174. 
of  coronoid  process  of  ulna,  iii.  270. 
of  costal  cartilages,  i.  647. 
of  cuboid,  iii.  595. 
of  dislocated  bone,  i.  296. 
of  external  condyle  of  humerus,  iii.  262. 
of  external  epicondyle  of  humerus,  iii.  262. 
of  femur,  iii.  393,  440. 

gunshot,  iii.  441. 

intercondyloid,  iii.  445. 

prognosis  of.  iii.  445. 
of  fibula,  iii.  547. 

comminuted  fracture  of  lower  end  of  tibia 
with,  iii.  541. 
of  glenoid  cavity,  iii.  175. 
of  head  of  femur,  iii.  406. 

of  humerus,  iii.  177. 

of  radius,  iii.  270. 
of  humerus,  iii.   177. 

intercondyloid,  iii.  264. 

supracondyloid,  iii.  256. 

T-ahaped,  iii.  264. 

Y-sha|)ed,  iii.  264. 
of  hyoid  bono,  i.  535. 
of  ilium,  iii.  122. 

of  inner  third  of  chiviclc,  iii.   168. 
of  internal  condyh*  of  humerus,  iii.  260. 
of  internal  epij-ondyh'  of  humerus,  iii.  263. 
of  ischium,  iii.   122. 
of  larynx,  i.  5.S5. 

signs  of.   i.  5.S5. 
of  h*sscr  tnx'hanter,  iii.  407. 
of  h'sser  tuberosity,  iii.  1S2. 
of  lower  end  of  radius,  iii.  281. 


Fractures  of  lower  end  of  radius,  examinat 
and  diagnosis  of,  iii.  283. 
rare,  iii.  286. 
of    tibia,   comminuted,    with    fracture 
fibula,  iii.  641. 
of  lower  ends  of  tibia  and  fibula,  iii.  54< 

by  inversion  of  foot,  iii.  546. 
of  lower  jaw,  i.  471. 
of  malar  bone,  i.  471. 
of  metacarpal  bones,  iii.  349. 
of  metatarsal  bones;  iii.  596. 
of  middle  third  of  clavicle,  diagnosis  of. 

167. 
of  neck  of  femur,  iii.  393. 
causes  of,  iii.  396. 
differential  diagnosis  of,  iiL  404. 
prognosis  of,  iii.  406. 
signs  and  symptoms  of,  iii.  400. 
of  radius,  iii.  272. 
of  scapula,  iii.  174. 
of  olecranon  process,  iii.  267. 
of  OS  calcis,  iii.  593. 

by  muscular  action,  iii.  595. 
of  OS  trigonum.  iii.  59.3. 
of  outer  third  of  clavicle,  iii.  167. 
of  patella,  iii.  487. 
repair  in,  iii.  489. 
symptoms  of,  iii.  488. 
of  pelvis,  iii.  117. 

causing  rupture  of  pelvic  bony  girdle,  iii 

118. 
diagnosis  of,  iii.   12.3. 
with  rupture  of  bladder,  ii.  543. 
of  penis,  ii.  681. 

symptoms  of,  ii.  681. 
of  phalanges  of  fingers,  iii.  3.V). 
of  posterior  portion  of  articular  surface  o\ 

tibia,  iii.  547. 
of  ribs  and  cartilages,  i.  64.5. 

diaignosis  of,  i.  646. 
of  sacrum,  isolated,  iii.  121. 
of  scaphoid,  iii.  595. 
of  scapula,  iii.  172. 
of  semilunar  cartilages,  iii.  482. 
of  shaft  of  femur,  iii.  440. 
displacements  in,  iii.  441. 
signs  and  symptoms  of,  iii.  442. 
of  fibula,  iii.  548. 
of  humerus,  iii.   IIH). 

complications  of,  iii.   191. 
failure  of  union  in.  iii.   192. 
causes  of,  iii.   192. 
diagnosis  of,  iii.  198. 
of  radius,  iii.  280. 
of  tibia,  iii.  536. 
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Fractures  of  shaft  of  tibia,  signs  and   symp- 
toms of,  iii.  537. 
of  ulna,  iii.  279. 
of    shafts    of    both    radius    and    ulna,    iii. 
274. 
signs  and  symptoms  of,  iii.  276. 
of  single  condyle  of  femur,  iii.  449. 
of  spine,  iii.  33. 

prognosis  in,  iii.  42. 
of  spine  of  s(*apula,  iii.  173. 
of  sternum,  i.  G43. 

diagnosis  of,  i.  644.  ^ 

of  surgical  neck  of  humerus,  iii.  185. 

symptoms  and  diagnosis  of,  iii.   188. 
of  sustentaculum  tali^  iii.  594. 
of  thorax,  i.  643. 
of  trochanter  alone,  iii.  407. 
of  tuberosities,  iii.  181. 
of  upper  angle  of  scapula,  iii.  173. 
of  upper  end  of  tibia,  gunshot,  iii.  534. 
of  upper  end  of  tibia  and  iibula  or  of  tibia 
alone,  iii.  534. 
of  ulna  and  radius^  iii.  267. 
of  upper  jaw,  i.  470. 
of  vesical  calculi,  spontaneous,  ii.  585. 
of  zygomatic  process,  i.  471. 
pathological,  i.  273. 
period  required  for  union  of,  i.  291. 
predisposing  causes  of,  i.  272. 
spontaneous,  i.  180,  273. 
subjective  symptoms  of,  i.  286. 
Hupramalleolar,  iii.  543. 
through  ethmoid  cells,  i.  411. 
through  frontal  sinus,  i.  411. 
through  great  trochanter,  iii.  406. 
through  mastoid  cells,  i.  411. 
through   neck   of  femur  proi)er,  lesions  of, 

iii.   397. 
varieties  of,  i.  274. 
freezing  of  face,  i.  449. 
X^renum,  deformity  of,  ii.  680. 
frequency  of  urination  in  stone  in  bla<ldor,  ii. 

587. 
^riedlHnder's  disease,  iii.  (i25. 
I'rontal  lobes  of  brain,  i.  420. 

lesions  of,  iii.  688. 
Irontal    sinus,   acute   catarrhal    inflsiiiiiiiation 
of.  i.  443. 
diseases  of,  i.  442. 
empyema  of,  i.  443. 
fractures  through,  i.  411. 
injuries  of,  i.  442. 
tumors  of,  i.  443. 
*Wction.  loss  of,  i.  285. 

in  acute  osteomyelitis,  i.  180. 


Functional    disturbances    of    bladder    due    t 

nervous  causes,  ii.  573. 
Functions  of  prostate,  ii.  611. 
'   of  spinal  cord,  iii.  5. 
Fungous  or  fungating  ulcers,  iii.  654. 
Fungus  cerebri,  i.  430. 
Fungus  foot  of  India,  iii.  613. 
Funiculitis,  ii.  731. 
Furuncles,  i.  74. 

of  external  ear,  i.  503. 

of  face,  i.  449. 

of  hand  and  fingers,  iii.  364. 

of  rectum,  ii.  226. 

of  scalp,  i.  396. 
Fusion  variations  of  kidney,  ii.  374. 

Call-bladder,  localized  swellings  of,  ii.  6. 
lymph  channels  of,  ii.  160. 
passive  mobility  of,  ii.  26. 
tumors  of,  ii.  179. 
cancer,  ii.  179. 
case  of,  ii.  181. 
secondary,  ii.  180. 
Gall-ducts,  tumors  of,  ii.   182. 
Gall-stone  disease,  ii.  163. 
cases  of,  ii.  166. 

Kehr's  diagnostic  chart  of,  ii.  172. 
operative  indications  of,  ii.  176. 
(lall-stones,  characters  of,  ii.   164. 
Ganglion  of  wrist,  iii.  368. 
Gangrene,  i.  288. 

acute  emphysematous,   produced   by  Bacil 

his  aerogenes  capsulatus,  i.  95. 
Causation  of,  i.  199. 
course  of,  i.  200. 
diabetic,  i.  203. 

of  hand  ami  fingers,  iii.  308. 
varieties  of,  i.  204. 
dry  senile,  i.  205. 
due  to  arteriosclerosis  in  early  middle  lif« 

i.  205. 
emphysematous,  i.  202. 
Foudroyante,  i.  202. 
from  cnilK)iism  of  main  artery  of  a  limb, 

205. 
from  CHcharotics,  i.  20S. 
from    injuries   and   diseases  of  nervous  svf 

tern,  i.  212. 
from  thrombosis  of  main  artery  of  limb, 

205. 
hospital,  i.  216. 

diphtheritic;  form  of,  i.  217. 
pulpy  form  of,  i.  217. 
ulcelating  form   of,  i.  217. 
in  contused  wounds,  i.  7. 
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Gangrene,  moist,  i.  201. 

of  genitals,  of  urethral  origin,  with  or  with- 
out urinary  infiltration,  ii.  670. 

of  hand  and  fin<jers,  diabetic,  iii.  368. 

of  lung,  i.  660. 

constitutional  symptoms  of,  i.  661. 

of  soft  parts,  i.  199. 

of  umbilicus,  i.  215. 

of  vulva,   i.  215. 

prcst»nilo,  i.  2(W>;  iii.  625. 
dilTerontial  diagnosis  of,  iii.  627. 
signs  an<i  symptoms  of,  iii.  626. 

symmetrical,  i.  215. 

symptoms  of,  i.  200. 

traumatic,  i.  201. 
Gangrenous  appendicitis,  i.  99;  ii.  129. 
Gangrenous  cysitis,  urine  of,  ii.  566. 
Gangrenous  stomatitis.     See  Noma. 
Gangrenous  ulcers,  iii.  554. 
Gastric  analysis,  method  of,  ii.  68. 
Gastric  cancer,  ii.  57. 

bIe(Hling  in,  ii.  64. 

iMiwels  in,  ii.  65. 

changes  in  secretion  of  stomach  in,  ii.*  63. 

digestive  disturbances  produced  by,  ii.  62. 

fever  in,  ii.  65. 

formation  of  palpable  tumor  in,  ii.  64. 

gastric  motility  of,  ii.  63. 

pain  of,  ii.  63. 

symptoms,  course,  and  diagnosis  of,  ii.  62. 

tenderness  of,  ii.  65. 
Gastric  contents,  examination   of,   ii.  68. 
Gastric  fistula,  i.  755. 
Gastric  juice  in  ulcer  of  stomach,  ii.  45. 
(Jastric  tetany,  ii.  55. 

Gastric   ulcer,  cases  of,   without   hemorrhage, 
ii.  42. 

disturbances  of  digestion  in,  ii.  44. 

hemorrhage  from,  ii.  41. 
Moyniluin's  classification  of,  ii.  42. 

motor  insuHiciency  in,  ii.  44. 

perforated,  ditticiilties  in  diagnosis  of,  ii.  46. 
localized  peritonitis  from,  ii.  48. 

perforation  of,  ii.  40. 
sudden,  into  peritoneal  cavity,  symptoms 
of,   ii.  46. 

statistics  of,  ii.  40. 

symptoms  and  diagnosis  of,  ii.  43. 
Gastritis,  acute  suppurative,  ii.  55. 
(Jastro-entcritis,  acute,  i.  716. 
(Jeneral  cortex  of  brain,  i.  420. 
(Jencral     enteroptosis,     differential     diagnosis 
and  operative  indications  in,  ii.  48. 
Genital    chancres    in   women,   diagnosis   of,    i. 
317. 


Genital  organs  in  status  lymphatieus,  iii. 
Genito-urinary    symptoms   in    spinal-cord 

juries,  ii.  25. 
(lenito-urinary  tract  cases  with  other  foci 

tuberculosis,    ii.   451. 
Genu  recurvatum,  congenital,  iii.  494. 
Genu  valgum,  iii.  531. 
Genu  varum,  iii.  530. 

(liddinefls  in  organic  disease  of  brain,  iii.  i 
(iiemsa  stain,  i.  305. 
Gingivitis,  i.  473. 

causes  of,  i.  474. 
Glanders,  diagnosis  of.  i.  144. 
in  horse,  symptoms  of  (Fouatt).  i.  145. 
in  man,  i.  145. 
acute,  i.  146. 
chronic,  i.  146. 

modes  of  infection  of^  i.  146. 
of  face,  i.  450. 
synonyms  of,  i.  144. 
Glands,  parathyroid,  iii.  6<S4. 

effect  of  removal  of,  on  calcium  nieta 

lism,  iii.  667. 
relation   of,  to  convulsive  conditions, 

667. 
removal  of,  iii.  6(56. 
situation  of,  iiL  665. 
Glandular  cancer  (Billroth),  i.  259. 
Glandular  hypospadias,  ii.  641. 
Glenoid  cavity,  fractures  of,  iii.  175. 
Glioma,  i.  238. 
Gliosis  spinalis,  iii.  367. 
((luteal  aneurism,  symptoms  of,  iii.  135. 
Gluteal  artery,  aneurisms  of,  iii.  134. 
Gluteal  bursa,  iii.  426. 

deep,  inflammation  of,  iii.  428. 
CJoiter,  i.  572. 
colloid,  i.  577. 

differential  diagnosis  of,  i.  575. 
exophthalmic,  iii.  673. 

alimentary  canal  in,  iii.  682. 
changes  in  blood  in,  iii.  679. 
in  central  ner>'ou8  system  in,  iii.  C 
in  lymphatic  system  in,  iii.  679. 
in  muscles  in,  iii.  679. 
in  spleen  in,  iii.  679. 
in  sympathetic  system  in,  iii.  619. 
complications  in,  iii.  682. 
disturbances  of  circulation  in,  iii.  680. 
dyspnea  in,  iii.  682. 
emaciation  in,  iii.  682. 
eyes  in,  iii.  680. 
fever  in,  iii.  682. 
iodin  in,  iii.  679. 
muscles  in,  iii.  681. 
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Goiter,  exophthalmic,  nervous  system  in,  iii. 
681. 
pathology  of,  iii.  675. 
skin  in,  iii.  681. 
symptoms  of,  iii.  680. 
thyroid  gland  in,  iii.  680. 
urine  in,  iii.  682. 
fibrous,  i.  577. 

laryngo8<*opic  examination  of,  i.  576. 
symptoms  of,  i.  574. 
Gonorrhea,  acute,  ii.  647. 
diagnosis  of,  ii.  648. 
method   of  infection   of,  ii.   647. 
period  of  incubation  of,  ii.  647. 
symptoms  of,  ii.  647. 
complications  of,  ii.  647. 
chronic,  ii.  653. 
diagnosis  of,  ii.  653. 
diagnostic  value  of  slircds  in  urine  in,  ii. 

654. 
two-glass  test  of,  ii.  653. 
cure  of,  ii.  649. 
of  cavity  of  nose,  i.  468. 
of  rectum,  ii.  227. 
Gonorrheal  epididymitis,  symptoms  of,  ii.  730. 
Gonorrheal  infection  in  tendon  sheaths  of  dor- 
sum of  foot,  iii.  619. 
Gonorrheal  inflammation  of  hip-joint,  iii.  410. 
of   seminal   vesicles,  ii.   700. 

chronic,  ii.  701. 
of  shoulder-joint,  iii.  222. 
Gonorrheal  peritonitis,  i.  719. 
Gonorrheal  rheumatism,  i.  173.  v 

Gonorrheal  tenosynovitis,  iii.  319. 
Gout,  i.  178;  iii.  303,  633. 

Grades  of  mobility  of  movable  kidney,  ii.  27. 
Granuloma  of  jaws,  i.  477. 
Graves's  disease,  i.  569. 

Great  trochanter,   fractures  through,   iii.  406. 
Green-stick  fractures,  i.  275. 
Groin,  adenitis  of,  following  wounds,  iii.  431. 
aneurisms  of,   symptoms   and   diagnosis   of, 

iii.  133. 
diseases  of  lymph  nodes  of,  iii.  428. 
lymphadenocele  of,  iii.  454. 
spontaneous  aneurisms  of,  iii.  133. 
tuberculosis  of  lymph  nodes  of,  iii.  432. 
tumors  of:    lipomata,  ii.  290. 
Gniber  specula,  i.  506. 
Gullet,  phlegmonous  inflammation  of,  i.  611. 

symptoms  of,  i.  611. 
Gummata,  i.  323. 
of  brain,  i.  437. 
of  face,  i.  452. 
of  liver,  ii.  165. 


Gummata  of  mamma,  i.  680. 

of  mucous  membrane  of  mouth,  i.  484. 

of  scalp,  i.  398. 

of  skin,  i.  324. 

ulcerating,  i.  324. 
Gummatous  myositis,  iii.  240. 
Gummatous  orchitis,  ii.  736. 
Gummatous  periostitis,  i.  413. 
Gums,  inflammation  of,  i.  473. 
Gunshot,  eflfects  of,  upon  various  tissues,  i.  27. 

effects  of  lodgment  of,  i.  31. 

explosive  efTect  of,  i.  28. 
Gunshot  fractures,  i.  277. 

of  femur,  iii.  441. 

of  skull,  i.  408. 

of  upper  end  of  tibia,  iii.  534. 
.Gunshot  wounds,  i.  23. 

aseptic  healing  of,  i.  29. 

hemorrhage  in,  i.  29. 

involving  axillary  artery  and  vein,  iii.  147. 

involving  kidney,  diagnosis  of,  ii.  400. 

of  abdomen,  i.  735,  737. 

of  alxlominal  wall,  i.  694. 

of  bladder,  ii.  549. 
diagnosis  of,  ii.  549. 

of  bones  of  ankle,  iii.  608. 

of  diaphragm,  i.  737. 

of  elbow -joint,  iii.  301. 

of  face,  i.  447. 
dangers  of,  i.  447. 

of  femur,  iii.  450. 

of  forearm,  iii.  318. 

of  heart,  i.  640. 
diagnosis  of,  i.  640. 

of  intestine,  i.  737. 

of  kidney,  i.  737;  ii.  398. 

of  knee,  iii.  485. 

of  liver,  ii.  142. 

of  lung,  i.  634,  636,  737. 

of  mouth,  dangei-s  of,  i.  447. 

of  neck,  i.  537,  604. 

of  nerves,  iii.  107. 

of  pancreas,  ii.  199. 

of  pelvis,  iii.  125. 

of  penis,  ii.  682. 

of  pleura,  i.  737. 

of  rectum,  ii.  224. 
symptoms  of,  ii.  224. 

of  scalp,  i.  391. 

of  scrotum,  ii.  710. 

of  shoulder-joint,  iii.  176. 

of  spinal  cord,  iii.  45. 

of  spleen,  diagnosis  of,  ii.  188. 

of  testis,  ii.  728.  , 

of  thigh,  iii.  449. 
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Gunshot  wounds  of  upper  arm,  iii.  236. 
of  ureter,  ii.  503. 
of  wall  of  thorax,  i.  629. 
produced  by  automatic  pistols,  i.  33. 
by  military  rifle  bullets  of  recent  type, 
iii.  694. 
Gut,  rupture  of,  i.  744. 
Guyon's  searcher  in  catheterism,  ii.  432. 

Habitual  dislocations  of  shoulder,  iii.  208. 

Habitual  scoliosis,  iii.  79. 

Hair  in  status  lymphaticus,  iii.  705. 

on  limbs,  iii.  705. 
Hallux  valgus,  iii.  644. 
Hallux  varus,  iii.  645. 
Hammer-toe,  iii.  645. 

Hand,   acute   inflammatory    processes    of,    iii. 
360. 
acute  purulent  inflammations  of  joints  of, 

iii.  372. 
anatomical  remarks  on  (Merkel),  iii.  329. 
bums  of,  iii.  364. 
congenital  defects  of,  iii.  253. 
diabetic  gangrene  of,  iii.  368. 
diseases  of  bones  and  joints  of,  iii.  369. 

of  soft  parts  of,  iii.  360. 
division  of  tendons  in  open  wounds  of,  iii. 

341. 
electric  burns  of^  iii.  358. 
foreign  bodies  in,  iii.  356. 
furuncles  of,  iii.  364. 
injuries  of,  iii.  339. 

landmarks  of  palmar  surface  of,  iii.  334. 
open  wounds  of,  iii.  356. 
pistol-shot   wounds  of,  iii.  357. 
trophic  disturbances  of,  iii.  366. 

symptoiiiatology  of,  iii.  367. 
tuberculosis  of  skin  of,  iii.  366. 
tumors  of,  iii.  372. 
benign,  iii.  373. 

enchondroma,  iii.  374. 
rpitlicliiil  implantation  cysts,  iii.  373. 
fibroma,  iii,  373. 
lipoma,  iii.  373. 
neurofihrornata,  iii.  373. 
of  l)loo(l-voss**ls  airecting,  iii.  372. 
malignant,   iii.   374. 
cpitljclioina,   iii.   374. 
sarcoma,  iii.  374. 
Hard  chancre,  i.  308. 
Hard  papilloma,  i.  252. 
Hard  sore,  i.  310. 
Harelip,  i.  445. 

Harris's  method  of  obtaining  separate  urines 
by  segregators,  ii.  346. 


Head  in  status  lymphaticus,  iii.  705. 
of  femur,  fractures  of^  iii.  406. 
of  radius,  fractures  of,  iii.  270. 
Headache  in  oi^anic  disease  of  brain,  iii.  ( 
in  traumatic  neurasthenia,  iiL  54L 
in  tumors  of  brain,  iii.  691. 
Healthy  ulcers,  iii.  554. 
Heart,  foreign  bodies  in,  i.  641. 
gunshot  wounds  of,  i.  640. 

diagnosis  of,  i.  640. 
septic  infections  of,  i.  102. 
wounds  of,  i.  640. 
penetrating,  i.  637. 
Heat  in  acute  abscess,  i.  80. 
Heberden's  nodes,  iii.  231. 
Heller's  test  of  blood  in  urine,  ii.  557. 
Hemangiomata  of  thoracic  wall,  i.  652. 
Hemarthros  in  hemophilia,  i.  172. 

of  knee,  iii.  476. 
Hematocytometer,  i.  53. 

directions  for  using,  i.  54. 
Hematogenous  infections  of  kidney,  ii.  415. 
of  stomach,  ii.  61. 
of  wounds,  i.  1. 
Hematogenous  inflammations  of  testis,  ii.  7 
Hematogenous  pyogenic  infections  of  kidn 

case  of,  ii.  417. 
Hematoma,  arterial,  i.  10,  329. 
symptoms  of,  i.  10. 
associated  lesions  of,  i.  387. 
examination  of,  i.  387. 
of  tunica  vaginalis  testis,  ii.  714. 
primary  aneurismal,  i.  329. 
secondary  aneurismal,  i.  329. 
Hematomyelia,  iii.  20. 
primary  focal,  iii.  46. 
diagnosis  of,  iii.  48. 
prognosis  of,  iii.  48. 
symptoms  of,  iii.  46. 
Hematuria,  endemic,  of  Egypt,  ii.  515. 
blood  in,  ii.  517. 
modes  of  infection  of,  ii.  516. 
occurrence   of,   ii.   516. 
pathologj-^  of,  ii.  516. 
symptoms  and  diagnosis  of.  ii.  518. 
from  malignant   tumors   of  kidney,  subjec- 
tive   sensations    in    absence   of.  •'• 
491. 
from  movable  kidney,  ii.  412. 
in  aneurisms  of  renal  arti»ry,  ii.  498. 
in  calculus  formation,  ii.  470. 
in  hydronephrosis,  ii.  512. 
in  incised   and  stab  wounds  of  kidney,  ii* 

396. 
in  malignant  tumors  of  kidney,  ii.  486. 
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Hematuria  in  stone  in  bladder,  ii.  588. 
in  subcutaneous  injuries  of  kidney,  ii.  391. 

of  ureters,  ii.  502. 
in  tuberculosis  of  bladder,  ii.  596. 
in  tumors  of  kidney,  differential  diagnosis 

of,  ii.  486. 
microscopic    and    other    abnormal    ingredi- 
ents in  urine  in  malignant  tumors 
of  kidney,  ii.  489. 
parasitic  diseases  causing,  ii.  514. 
renal,  conditions  attended  by,  ii.  512. 
diagnosis  of,  ii.  513. 
due  to  tumors  of  kidney,  clinical  charac- 
ters of,  ii.  488. 
from    malignant  tumors  of  kidney,  sub- 
jective symptoms  of,  ii.  487. 
with  unilateral  nephritis,  ii.  512. 
Hemiplegia,  in  traumatic  hysteria,  iii.  03. 
hysterical,  iii.  63. 
spinal,  iii.  23. 
hemoglobinuria,  ii.  558. 
Hemolysis,  iii.  696. 
Hemolytic  amboceptor,  iii.  697. 
Bemolylic  reactions,  principles  of,  iii.  697. 
Hemophilia,  i.  49. 
attended  by  renal  hematuria,  ii.  512. 
diseases  of  knee  in,  iii.  507. 
hemarthros  in,  i.  172. 
8}'mptoms  of,  i.  49. 
Hemorrhage,  bladder,  in  malignant  tumors  of 
kidney,  ii.  487. 
contusion  of  kidney  with,  ii.  389. 
differentiation  between  bladder  and  kidney, 

ii.  487. 
from  alimentary  canal,  following  abdominal 

operations,  i.  763. 
from  gastric  ulcer,  ii.  41. 

Moynihan's  classification  of,  ii.  42. 
from   middle   meningeal   artery    in    circum- 
scribed fractures  of  skull,  i.  408. 
in  contused  wounds,  absence  of,  i.  6. 
in  gunshot  wounds,  i.  29. 
in  perforation  of  typhoid  ulcer  of  intestines, 
ii.  101. 
general  symptoms  of,  ii.  101. 
in  subcutaneous  injuries  of  kidney,  persist- 
ent, ii.  393. 
tntercranial,  between  dura  and  pia,  i.  427. 
of  wounds,  i.  47. 

blood  changes  after  (Ewing),  i.  50. 
from  arteries,  i.  47. 
from  veins,  i.  48. 
severe,  certain  effects  of,  i.  51. 
renal,    in  malignant  tumors  of  kidney,   ii. 
487. 
49 


Hemorrhage,  urethral,  in  malignant  tumors  of 

kidney,  ii.  486. 
Hemorrhoids,  ii.  243. 
diagnosis  of,  ii.  246. 

external,  symptoms  and  diagnosis  of,  ii.  245. 
internal,  symptoms  and  diagnosis  of,  ii.  245. 
Hemothorax,  i.  658. 
Hepatoptosis,  ii.  158. 
Hernia,  clinical  varieties  of,  ii.  265. 
congenital,  of  cord,  ii.  293. 
diaphragmatic,  ii.  97. 
diastasis  of  recti  muscles  in,  ii.  298. 
differential  diagnosis  of,  ii.  282. 
direct  causes  of,  ii.  262. 
direct  inguinal,  ii.  284. 
epigastric,  ii.  49. 
femoral,  ii.  286. 

anatomical  remarks  on,  ii.  286. 
general  remarks  on,  ii.  258. 
in  general,  diagnosis  of,  ii.  263. 
in  linea  alba,  ii.  298. 
in  linea  semilunaris,  ii.  298. 
incarcerated,  ii.  267. 
inflamed,  ii.  267. 

symptoms  of,  ii.  267. 
influence  of,  upon  general  health,  ii.  266. 
inguinal,  ii.  277. 

congenital  form  of,  ii.  259. 

examination  of,  ii.  278. 

in  female,  ii.  285. 
intersigmoid,  ii.  97. 
interstitial,  ii.  284. 
irreducible,  ii.  266. 

symptoms  of,  ii.  266. 
ischiatic,  ii.  301. 
lumbar,  ii.  299. 
oblique  inguinal,  ii.  278. 

differential  diagnosis  of,  ii.  289. 
obstructed,  ii.  267. 

symptoms  of,  ii.  268. 
obturator,  ii.  299. 

occurrence  and  causation  of,  ii.  202. 
of  lung,  i.  624. 
of  muscles,  iii.  234. 
of  muscular  bellies  of  thigh,  iii.  436. 
pericecal,  ii.  97. 
reducible,  ii.  265. 

objective  symptoms  of,  ii.  266. 
special   forms  of,  ii.  277. 
strangulated,  ii.  268. 

causes  of,  ii.  208. 

diagnosis  of,  ii.  273. 

general  condition  in.  ii.  272. 

peneral   symptoms  of,  ii.  271. 

local  symptoms  and  changes  in,  ii.  272. 
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Hernia,  strangulated,   mechanism   of,  ii.   209. 
occurrence  of,  ii.  268. 
pathological  changes  in,  ii.  269. 
taxis  in,  ii.  275. 
treatment  of,  ii.  275. 
through  foramen  of  Winslow,  ii.  97. 
traumatic  ventral,  ii.  301. 
umbilical,  ii.  293. 
in  adults,  ii.  296. 
Hernia  cerebri,  i.  440. 
diagnosis  of,  i.  442. 
varieties  of,  i.  441. 
Herniee,  congenital  inguinal,  in  male,  ii.  280. 
of  foramen  ovale,  ii.  299. 
through  floor  of  pelvis,  ii.  302. 
umbilical,  in  infants  and  children,  ii.  295. 
ventral,  ii.  297. 
Hernial  orifice,  ii.  258. 
Hernial  sac,   ii.  259. 
contents  of,  ii.  260. 
suppuration  in,  ii.  267. 
Herpes,  i.  315. 
of  throat,  i.  493. 
of  tonsils,  i.  493. 
Herpes  zoster,  ili.  92. 
Hiccough    in    diffuse    purulent   peritonitis,    i. 

714. 
High-powered  bullets,  straight  path  of,  i.  30. 
Hilum  of  kidney,  ii.  308. 

Hip,  anatomical  remarks  on    (Merkel,  Wool- 
sey,  Hoffa),  iii.  376. 
arthritis  deformans  of,  iii.  421. 
diagnosis  of,  iii.  422. 
prognosis  of,  iii.  424. 
diseases  of  bursic  of,  iii.  426. 
dislocation  of,  associated  injuries  of,  iii.  392. 
backward,  reduction  of,  iii.  387. 

with   eversion  of   limb,  iii.  387. 
congenital,   iii.   379,  421. 
causation   of,   iii.  379. 
pathology  of,  iii.  380. 
directly   upward,   iii.   391. 
dorsal,  iii.   384. 

symptoms  and   diagnosis  of,  iii.  385. 
with  eversion,   iii.   388. 
downward,  iii.  391. 
downward   and    inward,   iii.   388. 
pathological,   iii.  392. 
perineal,  iii.  390. 
recurrent,  iii.  392. 
spontaneous,   iii.   392. 
thyroid,  iii.  389. 

signs  and  symptoms  of,  iii.  389. 
traumatic,  iii.  382. 
upward  and  forward,  iii.  390. 


Hip,  dislocation  of,  voluntary,  iii.  392. 

malignant  new  growths  of,  iii.  421. 

Hip-joint,  acute  inflammation  of,  local 

and  symptoms  of,  iii.  409. 

capsule  and  ligaments  of,  iii.  377. 

inflammations  of,  iii.  408. 

gonorrheal,  iii.  410. 
osteo-arthritis  of,  iii.  422. 
osteomyelitis  of  femur  involving,  signs 

symptoms  of,  iii.  412. 
simple  traumatic  inflammation  of,  iii. 
tuberculosis  of,  iii.  413. 
tuberculous  disease  of,  diagnosis  of,  iii. 
typhoid  inflammation  of,  iii.  410. 
wounds  of,  iii.  407. 
Hip-joint  disease,  iii.  413. 
atrophy  in,  iii.  415. 
differential  diagnosis  of,  iii.  420. 
double,   iii.  417. 
lameness  in,  iii,  415. 
limitation  of  motion  in,  iii.  415. 
pain  of,  iii.  415. 
swelling  in,  iii.  415. 
symptoms  of,  iii.  415. 
X-rays  in,  iii.  420. 
Hip-joints,    inflammations    of,    in    acute 

anthemata,  iii.  410. 
Histological  examination  of  blood  (Ewin^ 

109. 
History,  of  accident,  i.  286. 
of  dislocations,  i.   298. 
of  patient,  i.  286. 
Hodgkin's  disease,   i.  240. 

differential  diagnosis  of,  i.  243. 
Hollow  foot,  iii.  651. 
Horns,  of  face,  i.  456. 

of  penis,  ii.  689. 
Hospital  gangrene,  i.  216. 
diphtheritic  form  of,  i.  217. 
pulpy  form  of,  i.  217. 
ulcerating  form  of,  i.  217. 
Hour-glass  deformity  of  stomach,  ii.  36. 

diagnostic  signs  of,  ii.  36. 
Housemaid's  knee,  iii.  522. 
Houston's  folds  or  valves  of  rectum,  ii.  21, 
Humerus,  acute  osteomyelitis  of,  iii.  244. 
dislocations  of,  supraglenoid,  iii.  208, 
supra coracoid.  iii.  208. 
upward,   iii.  208. 
fractures  of,  iii.   177. 
exclusively   through   articular  surface  o 

lower  end  of.  iii.  266. 
intercondyloid,  iii.  264. 
of  anatomical  neck  of,  iii.  178. 

with  dislocation  of  head  of,  iii.  l^^* 
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Humerus,  fractures  of  external  condyle  of,  iii. 
262. 
of  external  epieondyle  of,  iii.  262. 
of  head  of,  iii.  177. 
of  internal  condyle  of,  iii.  260. 
of  internal  epieondyle  of,  iii.  263. 
of  shaft  of,  iii  190. 
complications  of,  iii.  191. 
failure  of  union  in,  iii.  192. 
causes   of^   iii.    192. 
diagnosis  of,  iii.   198. 
of  surgical  neck  of,  iii.  185. 

symptoms  and  diagnosis  of,  iii.  188. 
spiral,  iii.    190. 
supracondyloid,  iii.  256. 
T-shaped,  iii.  264. 
Y-shaped,  iii.  264. 
joint     inflammations    secondary    to    osteo- 
myelitis of,  iii.  223. 
lower  epiphysis  of,  iii.  326. 

separation  of,  iii.  265. 
syphilitic  infections  of,  iii.  244. 
tuberculosis  of  shaft  of,  iii.  244. 
tumors  of,  iii.  245. 
bone  cysts,  iii.  246. 
carcinoma,  iii.  248. 
enchondroma,  iii.  245. 
exostoses,  iii.  245. 
sarcoma,  iii.  246. 

diagnosis  of,  iii.  247. 
prognosis  of,  iii.  248. 
upper  epiphysis  of,  iii.  326. 
separation  of,  iii.   183. 
Hunterian  chancre,  i.  308,  310. 
Hydatid  cyst,  i.  268. 
Hydatids  of  Morgagni,  ii.  708. 
Hydreneephalocele,  i.  440. 
Hydrocele,  i.  267;  ii.  290. 
abdominal,  ii.  718. 
acute,  ii.  714. 

diagnosis  of,  ii.  715. 
bilocular,  ii.   718. 
congenital,  ii.  718. 
diagnostic  signs  of,  ii.  717. 
diffuse,    it    718. 
infantile,  ii.  718. 

of  spermatic  cord,  acute,  ii.  715. 
encysted,  ii.  718. 
multilocular,  ii.  719. 
of  tunica  vaginalis  testis,  multilocular,  ii. 

719. 
position  of  tesUs  in,  ii.  716. 
symptoms  and  diagnosis  of,  ii.  716. 
varieties  of,  ii.  717. 
Hydrocele  testis,  ii.  716. 


Hydrocele  testis,  causes  of,  ii.  716. 

pathology  of,  ii.  716. 
Hydrocephalus,   i.   439. 
acquired,  i.  439. 
congenital,  i.  439. 
localized,  i.  439. 
of  ventricles,  i.  440. 
Hydrochloric  acid,  eschars  produced  by,  i.  750. 
Hydronephrosis,  acquired  obstruction  causing, 
ii.   406. 
closed,  ii.    411. 

congenital  obstructions  causing,  ii.  405. 
differential  diagnosis  of,  ii.  411. 
etiology  of,  ii.  405,  406. 
hematuria  in,  ii.  512. 
infected,  ii.   432. 
intermittent,  ii.  408. 
case  of,  ii.  409. 

physical   examination  in,   ii.  409. 
physical  examination  in,  ii.  408. 
signs  and  symptoms  of,  ii.  407. 
traumatic,  ii.  411. 
Hydrops  of  antrum,  i.  476. 

of  joints,  intermittent,  i.  170. 
Hydrops  tuberculosis  iibrinosum,  i.   163. 
Hydrorrhachis,  iii.  96. 
differential    diagnosis   of   several   forms  of, 

iii.  102. 
prognosis  of,  iii.  101. 
symptoms  of,  iii.   100. 
Hydrothorax,   i.    658. 
Hyoid  bone,  fracture  of,  i.  535. 
Hyperacidity  in  ulcer  of  stomach,  ii.  45. 
Hyperesthesia  in  spinal-cord  injuries,  iii.  24. 

in    traumatic   hysteria,    iii.    61. 
Hypernephromata,    malignant,    prognosis    of, 
ii.  475. 
metastases  of,  ii.  484. 
of  kidney,  ii.   480. 
characters  of,  when  malignant,  ii.  482. 
clinical  characters  of,  ii.  483. 
histology  of,  ii.  481. 
symptoms  of,  ii.  483. 
Hyperplasia,  inflammatory,  of  lymph  nodes  of 
neck,   i.    551. 
of  cervical  lymph  nodes  of  neck,  i.  551. 
Hyperpla.stic    form   of   tuberculosis  of   lymph 

glands  of  neck,  i.  554. 
Hyperplastic  inflammation  of  glands  of  neck, 

i.  555. 

Hyperthyroidism,  iii.  673. 

Hypertropluc   rhinitis,  i.   467. 

Hypertrophy  of  bladder,  ii.  569. 

concentric,   ii.   569. 

eccentric,  ii.   569. 
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Hypertrophy  of  breast,  i.  680. 
of  prostate,  ii.  621. 
causation  of,  ii.  621. 

changes  in  bladder  as  result  of,  ii.  624. 
complications  of,  ii.  628. 
course  of  disease  in,  ii.  626. 
diagnosis  of,  ii.  628. 
difficult  urination  in,  ii.  625. 
dribbling  of  urine    in,    ii.    625. 
frequent  urination  in,  ii.   625. 
lengthening   and    distortion    of    prostatic 

urethra  in,  ii.  622. 
lesions  of,  ii.  621. 
occurrence  of,  ii.  621. 
symptoms  of,  ii.  624. 
vesical  calculus  as  result  of,  ii.  628. 
of  skull,  i.  414. 
of  tonsils,  i.  495. 

of  upper  extremity,  congenital,  iii.  251. 
Hypoglossal  nerve,  wounds  of,  i.  542. 
Hypospadias,  ii.  640,  641. 
glandular,  ii.   641. 
peno-scrotal  or  penile,  ii.  641. 
perineal,  ii.  641. 
perineo-scrotal,   ii.    641. 
scrotal,  ii.  641. 
Hysteria,  fever  in,  iii.  65. 

in  medico-legal  relations,  iii.  68. 
in  movable   kidney,  ii.   403. 
traumatic,  iii.   56. 
causes  of,  iii.  57. 
prognosis  of,  iii.  68. 
reflexes  in,  iii.  66. 
sphincters  in,  iii.  66. 
symptoms  of,  iii.  58. 
motor,  iii.  62. 
sensory,   iii.   59. 
Hysterical  aflections  of  joints,  iii.  232. 
Hysterical  anesthesia,  iii.  17. 
Hysterical  aphasia,  iii.  67. 
Hysterical  attacks,  iii.  66. 
Hysterical   hemiplegia  in  traumatic  hysteria, 

iii.  63. 
Hysterical  joint  affections,  iii.  420. 
Hysterical  joints,  i.  167. 

in   traumatic  hysteria,  iii.  65. 
Hysterical  paralysis  in  traumatic  hysteria,  iii. 

62. 
Hysterical  vertigo,  iii.   67. 

Identification  of  actinomycosis  by  cultures 
(Wright),   i.    141. 

Ileo-cecal  region,  tuberculosis  of,  with  forma- 
tion of  a  tumor,  ii.  105. 

Ileum,  injuries  of,  i.  743. 


Ileus,  ii.  81. 

Iliac  bursa,  inflammations  of,  iii.  427. 

Iliac  vein,  left  common,  rupture  of,  iii.  123. 

Ilio-femoral  ligament,  iii.  377. 

Ilium,  fractures  of,  iii.   122. 

Impaction,  i.   294. 

Imperfect    and    rudimentary   development    of 

kidney,  ii.  368. 
Imperfect  ossification  of  skull,  i.  414. 
Implantation  cysts,  i.  265. 

of  hand,  epithelial,  iii.  373. 
Incarcerated   hernia,  ii.  267. 
Incised  wounds  of  brachial  plexus,  iii.  l.'>3. 
of  kidney,  ii.  395. 
hematuria  in,  ii.  396. 
pain  in,  ii.  396. 
prognosis  of,  ii.  398. 
signs,  symptoms,  diagnosis  of,  ii.  3!>5. 
of  penis,  ii.  682. 
of  scalp,   i.  390. 
of  ureter,  ii.  503. 
Incomplete  inward  dislocations  of  forearm,  iii. 

295. 
Incomplete   outward  dislocations   of   forearm. 

iii.  295. 
Incontinence,  active,  iii.  15. 
of  urine  in  children,  ii.   578. 

passive,  iii.   16. 
retention   of   urine  and,   in  tuberculosis   of 
bladder,   ii.   596. 
Indolent  ulcer,  iii.  554. 
Induction  coils,  advantages  of,  i.  340. 
Infantile  hydrocele,  ii.  718. 
Infantile  paralysis,  iii.  529. 
Infected   hydronephrosis,  ii.  432. 
Infection,  glanders,  in  man,  modes  of.  i.  140. 
in  tendon  sheaths  of  dorsum  of  foot,  gonor- 
rheal, iii.  619. 
in  wounds  of  rectum,  ii.  225. 
inflammation  and,  of  so-called  lingual  ton- 
sil, i.  486. 
mixed,  of  tuberculosis  of  joints,  i.  162. 
with    streptococci    and    saprophytic    bac- 
teria, i.    78. 
of    external    wounds    following    abdominal 

oi)eration8,  i.  765. 
of  humerus,  syphilitic,  iii.  244. 
of  lymph  nodes  of  axilla,  pyogenic,  iii.  212. 
of  muscles,  pyogenic,  iii.  240. 
of  penetrating  wounds  of  lung.  i.  (5.S.'>. 

of  pleura,  i.  6.33. 
of    prepatellar    bursa*,    acute    pyogenic,   iir  ^ 

522. 
of  subdeltoid  bursa,  iii.  212. 
of  umbilicus,  i.  703. 
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Infection,  pyemia,  of  wounds,  methods  of,  i. 
114. 
secondary  tubercular,  i.  151. 
septic,  local  signs  of,  i.  93. 
of  alimentary  canal,  i.  101. 
of  heart,  i.   102. 
of  kidney,  i.  102. 
of  liver,  i.   102. 
of  lungs,  i.  102. 
of  nervous  system,  i.   102. 
of  skin,  i.  102. 
of  spleen,  i.  102. 

sj>ecial  groups  of  symptoms  in,  i.  101. 
with  sj-philis,  i.  310. 
Infectious  processes  of  smaller  joints  of  tarsus, 

iii.  629. 
Inflamed  hernia,  ii.  267. 
symptoms  of,  ii.  267. 
Inflammation,  acute,  of  arteries,  i.  334. 
of  breast,  i.  673. 
diagnosis   of,  i.   675. 
s^Tuptoms  of,  i.  674. 
of  cranial   bone«,   i.   412. 
of  nasal  membrane,  i.  467. 
of  periosteum,   i.  412. 
of  thyroid  gland,  i.  571. 
acute  catarrhal,  of  esophagus,  i.  611. 

of  frontal  sinus,  i.  443. 
acute  phlegmonous,  of  soft  parts  of  thorax, 

i.  648. 
acute  suppurative,  of  middle  ear,  i.  512. 
of  pia  mater,  i.  432. 
of  submaxillary  gland,  i.  522. 
catarrhal,  of  mucous  membrane  of  mouth, 

i.  483. 
chronic,  of  arteries,  i.  335. 
of  middle  ear,  i.  513. 

course   of   disease,   i.   515. 
of  neck,   i.   551. 
of  tonsils,  i.  495. 
chronic  interstitial,  of  submaxillary  gland, 

i.  522. 
diffuse,  of  external  ear,  i.  503. 
hyperplastic,  of  glands  of  neck,  i.  555. 
in  ankle  and  joints  of  foot,  syphilitic,  iii.  634. 
of  abdominal  wall,  i.  695. 

deep-seated,  i.  695. 
of  bladder,  bacteria  of,  ii.  .567. 
croupous,  ii.   569. 
etiology  of,  ii.  566. 
interstitial,  ii.  569. 
memllranous,    ii.   569. 
parenchymatous,  ii.  568. 
pathological  anatomy  of,  ii.  568. 
symptoms  and  diagnosis  of,  ii.  571. 


Inflammation  of  blood-vessels,  i.  ,334. 
of  breast,  i.  673. 

of  bursse  of  knee,  tuberculous,  iii.  519. 
of  Cowper's  glands,  ii.  660. 
of  deep  gluteal  bursa,  iii.  428. 
of  dura  mater,  i.  4,30. 

of  epiphyseal  cartilage,  syphilitic,  iii.  302. 
of  gums,  i.  473. 
of  hip,  syphilitic,  iii.  410. 
of  hip-joint,   acute,   hx-al   signs  and   symp- 
toms of,  iii.  409. 

gonorrheal,  iii.  410. 

simple  traumatic,  iii.  408. 

typhoid,  iii.   410. 
of  olecranon  bursa,  iii.  311. 
of  parotid  gland,  i.  521. 
of  posterior  urethra,  extension  of  infectious, 

ii.    729. 
of  rectum,  acute  and  chronic,  ii.  226. 
of  salivary  glands,  i.   520. 
of  seminal   vesicles,   ii.  700. 

chronic  gonorrheal,   ii.   701. 

gonorrheal,  ii.   700. 

simple   catarrhal,   ii.   700. 
of  shoulder-joint,   syphilitic,   iii.  226. 

typhoid,  iii.  223. 
of  stomach,   phlegmonous,  ii.  55. 
of  tongue,  i.  485. 

of  tunica  vaginalis  testis,  acute,  ii.  714. 
diagnosis  of,  ii.  715. 

purulent,  ii.  715. 
of  venous  sinuses  of  dura  mater,  i.  431. 
phlegmonous,  i.  76,   182. 

constitutional  symptoms  of,  i.  76. 

of  gullet, 'i.  611. 

symptoms  of,  i.   611. 
septic,  of  portal  vein,  i.  99. 
tubercular,  of  skull,  i.  412. 

of  thyroid  gland,  i.  571. 
tuberculous,  of  salivary  glands,  i.  523. 
Inflammations  in  tendon  sheaths  of  foot,  seat 
of,   iii.   618. 
of  ankle-joint,  acute,  iii.  628. 
of  biliary  passages,  causation  of,  ii.  162. 
of  bones  and  joints  of  foot,  chronic,  iii.  631. 
of  elbow-joint,  chronic,  iii.  303. 
of  extensors   and   i)eronei    of   foot,    iii.   619. 
of  hip-joint,    iii.   408. 

of  hip-joints,  in  acute  exanthemata,  iii.  410. 
of  iliac  bursa,  iii.  427. 
of  joints    of   foot,    tul)erculous,    iii.   636. 

of   wrist    and   hand,   acute   purulent,    iii. 
511. 
of  knee-joint,  chronic,  course  of,  iii.  511. 
treatment  of,   iii.  511. 
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Inflammations    of    knc?o-joint,    deforming,    iii. 
509. 
diagnosis  of,  iii.  510. 
symptoms  of,  iii.  509. 
of  matrix  of  nail,  syphilitic,  iii.  615. 
of  paniTPas,    ii.    200. 
of  perirectal    structures,    circumscribed,    ii. 

233. 
of  rectum    and    surrounding   structures,    ii. 

225. 
of  shoulder-joint,  iii.  220. 
due  to  infections,  iii.  221. 
gonorrheal,   iii.  222. 
of  subdeltoid   bursa,  iii.  211. 

acute  or  spasmodic  type  of,  iii.  211. 
chronic  or  nonadherent  type  of,  iii.  211. 
subacute  or  adherent  type  of,  iii.  211. 
of  testis,  metastatic  and  hematogenous,  ii. 

732. 
of  tibia    in    hereditary    syphilis,   syphilitic, 
iii.  571. 
Inflammatory  closure  of  jaws,  i.  482. 
Inflammatory  diseases  of  larynx,  i.  687. 
Inflammatory  effusions  in  diseases  of  pleura, 

i.  656. 
Inflammatory    hyperplasia    of    lymph    nodes, 

i.   551. 
Inflammatory  processes  of  hand  and  fingers, 
acute,  iii.  360. 
of  neck,   i.   543. 

of    umbilicus,    in    infants    and    adults,    i. 
703. 
Inflammatory    strictures   of    rectum,    due    to 
chronic     inflammatory     lesions     of 
mucous    membrane    of    bowel,    ii. 
240. 
symptoitis  and  diagnosis  of,  ii.  241. 
Inflation  of  bowel,  ii.  15. 
of  colon,  ii.  23. 
of  stomach,   ii.    15,   24. 
Infracotyloid  dislocations  of  hip,  iii.  391. 
Infrapatellar  bursce,  iii.  524. 
Ingrowing  toe-nail,  iii.  616. 

treatment  of,  iii.  617. 
Inguinal  hernia,   ii.  277. 
congenital  form  of,  ii.  259. 

in  male,  ii.  280. 
direct,   ii.  284. 
examination  of,  ii.  278. 
in  female,  ii.  285. 
oblique,  ii.   278. 

diflferential  diagnosis  of,  ii.  289. 
Innominate  artery  of  neck,  aneurisms   of,   i. 

558.    . 
Insane  ear,  i.  502. 


Inspection  of  canal  of  ear  through  speculum, 
i.  506. 
of  dislocations,   i.    298. 

of  tympanic  membrane  of  ear  through  spec- 
ulum, i.  506. 
Instruments   useful    in   diagnosis   of  stricture 

of  urethra,  ii.  074. 
Intercondyloid  fractures  of  femur,  iii.  44.1. 

of  humerus,  iii.  264. 
Intercostal  arteries,  wounds  of,  i.  630. 
Intercostal  neuralgias,  i.  651. 
Intercranial    hemorrhage,    between    dura    and 

pia,  i.  427. 
Intermam miliary   line,  iii.   31. 
Intermittent  claudication,  i.  205;   iii.  625. 
Intermittent  hydronephrosis,  ii.  408. 
case  of,  ii.  409. 

physical  examination  in,  ii.  409. 
Intermittent  hydrops  of  joint^^,  i.  170. 
Intermittent  rigidity  of  stomach  wall,  ii.  34. 
Internal  carotid  artery,  injury  of,  i.  427. 
Internal    condyle    of    humerus,    fractures    of, 

iii.  260. 
Internal   derangement   of   knee-joint,  iii.   479. 
Internal   epicondyle  of  humerus,  fracture  of, 

iii.  263. 
Internal    hernise   as    cause    of    intestinal    ob- 
struction, ii.  96. 
Internal    intestinal    fistulse,    symptoms    of,    i. 

761. 
Internal  mammary  artery,  wounds  of,  i.  629. 
Internal   popliteal  nerve,  injuries  of,  iii.  440. 
Internal  urethral  orifice,  ii.  635. 
Intersigmoid  hernia,  ii.  97. 
Interstitial   cystitis,  ii.  569. 
Interstitial  hernia,  ii.  284.     See  also  Hernia. 
Intertrigo,  ii.  225,  710. 
Intestinal   colic,  i.    716. 
Intestinal  fistulae,  i.  756. 
external,  i.  756. 
internal,  i.  760. 
Intestinal  obstruction,  i.  716;  ii.  75. 
acute,  ii.  81. 
differential  diagnosis  of,  ii.  90. 
from    adhesion    bands    following    appen- 
dectomy, i.  770. 
symptoms  and  diagnosis  of,  ii.  80. 
causation  of,   ii.   76. 
changes  in  bowel  above  and  below  point  of 

stenosis  in,  ii.  76. 
following  abdominal  operations,  i.  768. 
general  symptoms  of,  ii.  77. 
internal  hernia'  as  cause  of,  ii.  96. 
signs  and  symptoms  of,  ii.  76. 
Intestinal  paralysis,  ii  81. 
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Intestine,  actinomycosis  of,  ii.  107. 
differential  diagnosis  of,  ii.   109. 
stages  of,   ii.   108. 
bacteria  of  (VVelcli),  i.  70. 
below  stomach,  foreign  bodies  in,  i.  753. 
congenital  abnormalities  of,  ii.  71,  72. 
foreign  bodies  in,  diagnosis  of,  i.  7.'>4. 
gunshot  wounds  of,  i.  737. 
large,   ruptures   of,  i.  748. 

wounds  of,  i.  748. 
localized  swellings  of,  ii.  6. 
mechanical  obstruction  of,  ii.  92. 
by  obturation,  ii.  94. 
general   remarks  on  diagnosis  in,   ii.   90. 
perforation  of  tuberculous  ulcers  of,  ii.  105. 

blood  in,  ii.  100. 
perforation  of  typhoid  ulcer  of,  ii.  98. 
cases  of,  ii.  102,  103. 
differential  diagnosis  of,  ii.  101. 
facial  expression  in,  ii.  100. 
hemorrhage  in,  ii.  101. 

general   symptoms  of,   ii.   101. 
physical  signs  of,  ii.   100. 
prognosis  of,  ii.  101. 
pulse  in,  ii.  100. 
respiration  in,  ii.  100. 
symptoms  and  diagnosis  of,  ii.  99. 
temperature   in,  ii.    99. 
vomiting   in,   ii.   99. 
peristaltic   movements  of,  ii.  6. 
ruptures  of,  i.  740. 
small,  bullet  wound  of,  i.  745. 
tuberculosis  of,   ii.    104. 
tumors  of,    ii.    110. 
benign,  ii.   110. 
cystic,  ii.  111. 
malignant,  ii.  HI. 
carcinoma,  ii.   112. 
duration  of  life  in,  ii.  114. 
ulceration  of,  confined  usually  to  ileocecal 
region,  ii.  104. 
Intoxication,  putrid,  i.  87. 
diagnosis  of,  i.  88. 
symptoms  of,  i.  87. 
septic,  i.  90. 

as  result  of  errors  in  aseptic  technic,  i.  91. 
constitutional  symptoms  of,  i.  91. 
Intra-abdominal  bleeding,  symptoms  of.  i.  735. 
Intracoracoid  or  subclavicular  dislocations  of 

shoulder,  iii.  20.1. 
Intramammary  abscess,  i.  ()75. 
Intrapartum  fractures,  i.  274;  iii.  579. 
Intraspinal  tumors,  iii.  90. 
-  causation  of,  iii.  91. 
diagnosis  of,  iii.  94. 


Intraspinal  tumors,  prognosis  of,  iii.  93. 
symptoms  of,  iii.  91. 
direct,  iii.  92. 

due  to  sensory  nerve- root  pressure,  iii.  92. 
I  indirect,  iii.  93. 

j    Intra-uterine  fractures,  i.  274;  iii.  679. 
Intussusception,  ii.   85. 
causation  -of,  ii.  80. 
course  of,  ii.  80. 
varieties  of,  ii.   80. 
Invagination  of  bowel,  ii.  85. 

varieties  of,  ii.  80. 
Invasion  of  tetanus  of  wounds,  i.  124. 
,    Inversion  of   foot,   fracture   of  lower   end   of 
tibia  and  fibula  by,  iii.  546. 
of  testis,  ii.  725. 
lodin  in  exophthalmic  goiter,  iii.  679. 
Iodoform  poisoning,  i.  219. 
irreducible  hernia,  ii.  266. 

sj'mptoms  of,  ii.  206. 
Irritable   bladder,   ii.   573. 
Irritable  or  painful  ulcers,  iii.  554. 
Ischemia,  regional,  i.  214. 
Ischemic  contractures  of  muscles,  i.  289. 
Ischemic  paralysis,  Volkmann's,  iii.  314. 
diagnosis  of,  iii.  316. 
symptoms  of,  315. 
Ischiatic  hernia,  ii.  301. 
Ischio-femoral   ligament,  iii.  378. 
Ischio-iliac  line,  iii.   379. 
Ischiorectal  abscesses,  ii.  233. 
Ischium,   dislocation   upon   tuberosity   of,  iii. 
391. 
fractures  of,  iii.  122. 
Isolated   fractures   of   pelvic   bones  which   do 
not     break     continuity    of    pelvic 
ring,  iii.   120. 
of  sarcum,   iii.    121. 

Jacksonian  epilepsy,  i.  439. 

Jaundice  in  tropical  liver  abscess,  ii.  148. 

Jaw,  abscesses  at  angle  of,  i.  548. 

actinomycosis  of,  i.  475. 
of  central  tissues  of,  i.  139. 

acute  suppurative  periostitis  of,  i.  474. 

acute  synovitis  of,  i.  482. 

carcinoma   of,   i.   480. 

fractures  of,   i.  470. 

granuloma  of,  i.  477. 

inflammatory  closure  of,  i.  482. 

odontoma  of,  i.  477. 

osteitis  of,  i.  474. 

periostitis  of,  i.  475. 

phosphorous  necrosis  of,  i.  475. 

sarcomata   of,  i.  479. 
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Jaw,  tuberculosis  of,  i.  475. 
tumors  of,   i.  477. 
carcinoma,  i.  477. 
enchondroma,  i.  477. 
epitheliomata.  i.  478. 
iibro-sareoniata.  i.  477. 
leontiasis  ossium,   i.   479. 
malignant,   diagnosis  uf,   i.  480. 
of  bodies  of,  i.  478. 
osteoma,  i.   477. 
sarcoma,  i.   477. 
symptoms  of,  i.  481. 
Jejunum,  injuries  of,  i.  743. 
stenosis  of  upper  part  of,  symptoms  of,  ii. 
78. 
Joint   between  radius  and  ulna,  dislocations 
of,   iii.   348. 
sacro-iliac,  tuberculosis  of.  iii.  129. 
Joint  inflammations  complicating  pneumonia, 
iii.  223. 
secondary  to  osteomyelitis  of  humerus,  iii. 
223. 
Joints,  bones  of  foot  and,  diseases  of.  iii.  628. 
changes  following  injuries  of  nerves  in,  iii. 

114. 
diagnosis  of   acute  exudative   lesions  of,  i. 

174. 
differential    diagnosis   of  tuberculosis   from 

certain  other  diseases  of,  i.  167. 
hysterical,  i.  167. 
hysterical  aflPections  of,  iii.  232. 
in  traumatic  hysteria,  hysterical,  iii.  65. 
intermittent  hydrops  of,  i.  170. 
metacarpophalangeal,   dislocations   of,   for- 
ward, iii.  355. 
mixed  infection  in  tuberculosis  of,  i.  162. 
of    fingers,    metacarpo-phalangeal,    disloca- 
tions at,  iii.  354. 
of  foot,  chronic  inflammations  of,  iii.  631. 
syphilitic  inflammation  in,  iii.  634. 
tuberculosis   of,  iii.   636. 
tuberculous  inflammations  of,  iii.  636. 
of    hand    and    fingers,   tuberculosis    of,    iii. 

371. 
of  pelvis,  tuberculosis  of,  iii.  129. 
of  tarsus,    smaller,    infectious   processes    of, 

iii.   629. 
of  wrist  and   hand,  acute  purulent  inflam- 
mations of,  iii.  372. 
diseases  of,  iii.  .369. 
stifTnoKs  of,  i.  290. 
syphilis  of,  i.  171. 
tuberculosis  of,  i.  159. 
diagnosis  of,  i.   164. 
diflfercntial  diagnosis  of,  i.  165. 


Kehr's  diagnostic  chart  of  gall-stone  disease. 

ii.  172. 
Keloid,  i.  229. 
of  ear,   i.   502. 
of  face,  i.  45.3. 
of  foot,  iii.  6.39. 
of  scalp,    i.    402. 
Kidney,  abscess  of,  ii.  414,  433. 
absence  of  one,   ii.   367. 
anatomical   remarks  on    (Merkel,  \Vools4»y, 

Schede,  Joessel),  ii.  304. 
arrest  of  development  of,  ii.  366. 
ascending  infections  of,  diagnosis  of,  ii.  424. 
ascending  tuberculous  infection  of,  ii.  438. 

pathology  of,  ii.   438. 
bilateral  infection  of,  ii.  418. 
blood-vessels  of,  ii.  312. 
changes    in   ureteric   orifice    in   suppurative 

lesions  of,  ii.  421. 
changes  produced  in,  by  presence  of  stones, 

ii.  466. 
colic  of,   ii.   468. 

complete  pulpification  of.  i'.  390. 
congenital   displacement  of,  ii.  370. 

pyogenic  infection   in,  ii.  372. 
contusion  of,  with   hemorrhage,  ii.  389. 
coverings  and  fixation  of,  ii.  307. 
cysts  of,  ii.  492. 

echinococcus,  ii.  492. 
pararenal,   ii.   496. 
solitary,  ii.  495. 
symptoms  of,  ii.   495. 
embryological   variations  in,  ii.  355. 
end  to  end  or  "  tandem  *'  fusioj*  of,  ii.  377. 
enlargements   of,    in   diseases    o'    abdomen. 

ii.  8. 
escape  of  urine  from  wound  in  open  wounds 

of,  ii.  396. 
fusion   variations   of,  ii.  374. 
gunshot  wounds  involving,  diagnosis  of,  ii. 

400. 
gunshot  wounds  of,  i.  737;   ii.   308. 
hematogenous  infections  of,  ii.  415. 
pyogenic,  ii.  417. 
case  of,  ii.  417. 
hematuria  in   incised   and  stab  wrvmd.s  o\ 

ii.  396. 
hilum   of,  ii.   .308. 

history  and  development  of,  ii.  350. 
imperfect  and  rudimentary  development  of, 

ii.  3()S. 
incised  wounds  of,  ii.  .395. 
prognosis  of,  ii.  ,398. 
signs,  symptoms,  diagnosis  of,  ii.  395. 
injuries  of,  ii.  390. 
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Kidney,   injurj'  of  fatty  capsule  and  fibrous 
capsule  of,  ii.  389. 
methods  of  examining,  ii.  314. 
mobility  of,  passive,  ii.  26. 
modes  of  infection  of,  ii.  414. 
movable,  changes  in  urine  and  disturbances 
of  urinary'  apparatus  in,  ii.  403. 

differential  diagnosis  of,  ii.  403. 

digestive  disturbances  produced  by,  ii. 
403. 

grades  of  mobility  of,  ii.  27. 

hematuria  from,  ii.  512. 

nervous  symptoms  of,  ii.  403. 

occurrence  of,  ii.  401. 

pain  produced  by,  ii.  402. 

pressure  symptoms  of,  ii.  403. 

symptoms  produced  by,  ii.  401. 
nerves   of,  ii.  313. 
open  wounds  of,  ii.  395. 
pain    in    incised    and    stab    wounds    of,    ii. 

396. 
pathological   anatomy  of,  ii.  415. 
polycystic,   ii.   493. 

clinical  importance  of,  ii.  494. 

diagnosis  of,  ii.  494. 

operative  results  of,  ii.  494. 

pathology   of,   ii.  493. 

rupture  of,  notes  on  case  of,  iii.  661. 
primary  tuberculous  infections  of,  patholog- 
ical anatomy  of,  ii.  436. 
prolapse  of,   through   a   wound,   ii.   398. 
pyogenic    infections   of,   clinical   manifesta- 
tions, course,  diagnosis  of,  ii.  417. 

other  than  acute  and  subacute  hema- 
togenous infections  of,  clinical 
characters  of,  ii.  423. 

subacute  cases  of,  ii.   420. 
pyonephrotic,  arterial  supply  of,  ii.  428. 
region  of,  subjective  symptoms  referable  to, 

ii.  446. 
relations  of,  ii.  305. 

in  front,  ii.  306. 

to  peritoneum,  ii.  306. 
septic  infections  of,  i.  102. 
stab  wounds  of,  ii.  395. 

signs,  symptoms,  diagnosis  of,  ii.  395. 
subcutaneous  injuries  of,  ii.  389. 

hematuria  in,  ii.  391. 

operative  indications  in,  ii.  394. 

pain  following,  ii.  390. 

persistent   hemorrhage  in,   ii.  393. 

symptoms,  course,  diagnosis  of,  ii.  390. 

tenderness  in,  ii.   390. 
substance  of,  single  or  multiple  fissures  in, 
ii.  389. 


Kidney,  suppuration  of  fatty  capsule  proper 
of,  ii.  459. 
suppurative   lesions   of,  cystoscopic   exami- 
nation and  ureteral  catheterization 
as  aid  in  diagnosis  of,  ii.  420. 
epithelia  in,  urine  in,  ii.  422. 
operative  indications  in,  ii.  422. 
surgical,   ii.   418. 
syphilis  of.  ii.  500. 
tuberculosis  of,  ii.  432. 

chromocystoscopy  in,  ii.   449. 
primary  chronic,  age  in,  ii.  436. 
involvement  of  bladder  in,  ii.  436. 
occurrence  of,  ii.  435. 
sex  in,  ii.  436. 
statistics  of,  ii.  436. 
tumors  of,  ii.  24,  433. 
exploratory   incision  in,  ii.   492. 
general  and  special  characters  of,  ii.  472. 
hematuria  in,  difi'erential  diagnosis  of,  ii. 

486. 
palpation   of,   ii.   489. 
pathological   anatomy   and   clinical   char- 
acters of,  ii.  475. 
renal    hematuria    due    to    clinical    char- 
acters of,  ii.  488. 
statistics  of,  ii.  472. 
varicocele  in,   ii.   490. 
varieties  of: 

adenoma,  ii.  477. 
angiosarcoma,  ii.  479. 
capsular  lipomata,  ii.  476. 
carcinoma,  ii.  477. 
embryonal  adenosarcoma,  ii.  479. 
endothelioma,    ii.    479. 
fibroma,  ii.   477. 
hypernephromata,  ii.  480. 
characters  of,  when  malignant,  ii.  482. 
clinical  characters  of,  ii.  483. 
histology  of,  ii.  481. 
metastases  of,  ii.  484. 
symptoms  of,  ii.  483. 
lipomata,  ii.  476. 

malignant,   bladder    hemorrhage   in,  ii. 
487. 
general  ))rognosis  of,  ii.  473. 
hematuria  in,  ii.  486. 
subjective  sensations  in  absence  of, 
ii.   491. 
involvement   and  thromliosis  of  renal 

vein  and  of  vena  cava  in,  ii.  491. 
methods  of  ])ropagation  of.  ii.  484. 
microscopic  hematuria  and  other  ab- 
normal  ingredients  in  urine  in,  ii. 
489. 
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Kidney,    tumors  of,   varieties    of,    malignant, 
recognition  of  conditions  contrain- 
dicating  operation  in,  ii.  491. 
renal     hematuria      from      subjective 

symptoms  of,  ii.  487. 
renal  hemorrhage  in,  ii.  487. 
symptoms  and   diagnosis  of,  ii.   485. 
urethral  liemorrhage  in,  ii.  486. 
metastatic,  ii.  492. 
mixed,  ii.  479. 
perithelioma,  ii.  479. 
sarcoma,  ii.  478. 
teratoma,  ii.  479. 
unilateral   and   bilateral  infections   of,   fre- 
quency of,  ii.  419. 
unilateral  embolic  suppuration  of,  early  di- 
agnosis of,  ii.  419. 
variations  in  blood  supply  of,  ii.  385. 
varieties  of  pyogenic  germs   found  in  sup- 
purative lesions  of,  ii.  414. 
villous  tumor  of  pelvis  of,  i.  254. 
Kinking  of  ureter,  ii.  510. 
Klumpke's  brachial -plexus  paralysis,  iii.   152. 
Knee,  acute  synovitis  of,  signs  and  symptoms 
of,  iii.  477. 
and  neighboring  structures,  contusions  and 

sprains  of,  iii.  474. 
and  vicinity,  open  wounds  of,  iii.  483. 
deformities  of,  iii.  529. 
diseases  of  bursae  in  vicinity  of,  iii.  519. 
dislocations   of,  iii.  492. 
by  rotation,  iii.  494. 
compound,  iii.  480. 
congenital,  iii.  494. 
forward,  iii.  492. 
inward,  iii.  494, 
lateral,  iii.  493. 
pathological,  iii.  495. 
posterior,  iii.  493. 
gunshot  wounds  of,  iii.  485. 
hemarthros  of,  iii.  476. 
housemaid's,  iii.  522. 
in   hemophilia,   diseases  of,  iii.  507. 
sprain   of,    symptoms  of,  iii.   476. 
tuberculous  arthritis  of,  iii.  499. 
tuberculous  inflammation  of   bursse  of,   iii. 

519. 
tumors  of,  iii.  527. 
malignant,   iii.   527. 
of  bursa?  of,  iii.  .520. 
Knee-joint,  arthropathies  in  tabes  dorsalis  of, 
iii.   513. 
chronic  deforming  inflammations  of,  iii.  509. 
course  of,  iii.   511. 
diagnosis  of,  iii.  510. 


Knee-joint,  chronic   deforming   inflammations 
of,  symptoms  of,  iii.  609. 
treatment  of,  iii.  511. 
floating  bodies  in,  iii.  512. 

signs  and  symptoms  of,  iii.  512. 
internal  derangement  of,  iii.  470. 
signs  of  efTusion  into,  i.  160. 
syphilis   of,  iii.   508. 
traumatic   synovitis    of,    treatment    of,    iii. 

478. 
tul)erculosis  of,  i.  160;  iii.  499. 

later  symptoms  of,  i.  161. 
tumors  of,  iii.   528. 

lipoma  arborescens,  iii.  529. 
wounds  of,  diagnosis  of,  iii.  484. 
Knee-joints,   bilateral   disturbance   of,   i.    172. 
Knock-knee,  iii.  531. 
Kronlein,  method  of,  i.  422. 
Kronlein's  craniometer,  i.  423. 
KUmmell  on  cryoscopy,  ii.  319. 
Kyphus  in   Pott's  disease,  iii.  75. 

Labyrinth,  symptoms  of  injuries  of,  i.  505. 
Lacerated  wounds,  examination  of,  i.  5. 
of  abdominal  wall,  i.  694. 
of  forearm,  iii.  317. 
of  scalp,  i.  390. 

of  upper  arm,  result  of  blunt  violence,  iii. 
236. 
Laceration  of  brain,  i.  428. 
symptoms  of,  i.  429. 
of  cord,  iii.  20. 
Lameness  in  hip-joint  disease,  iii.  415. 
Landmarks  of  palmar  surface  of  hand,  iii.  334. 
Large  intestine,  chronic  obstruction  of,  ii.  79.* 
ruptures  of,  i.  748. 

tumors  of,  passive  mobility  of,  ii.  26. 
wounds  of,  i.  748. 
Laryngocele,  i.  583. 

Laryngoscopic  examination,  of  bronchocele,  i. 
576. 
of  goiter,  i.  576. 
Larynx,  action  of  caustic  fluids  on,  i.  583. 
examination  of,  i.  680. 
fistula  of,   i.   500. 
fracture  of,  i.  535. 
signs  of,   i.  535. 
inflammatory  diseases  of,  i.  587. 
scalds  and  bums  of,  i.  583. 
syphilis  of,  i.  590. 
tuberculosis  of,  i.  590. 
tumors  of,  benign,  i.  591. 
chondroma,  i.   591. 
fibroma,  i.  591. 
papilloma,  i.  691. 
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Larynx,  tumors  of,  malignant,  i.  592. 
carcinoma,  i.  592. 
wounds  of,  i.  583. 
Lateral  curvature  of  spine,  iii.  78. 
Lateral   dislocations  of   both   bones  of   fore- 
arm, iii.  295. 
of  knee,  iii.  493. 
of  patella,  iii.  495. 
Lead  poisoning,  i.  474. 

I^g,  acute  osteomyelitis  of  bones  of,  iii.  564. 
aneurisms  of  arteries  of,  iii.  503. 
benign  tumors  of  bones  of,  iii.  575. 
chronic  ulcer  of,  character  of,  iii,  553. 
complications  of,  iii.  556. 
favorite  sites  of,  iii.  553. 
size  and  shape  of,  iii.  553. 
treatment  of,  iii.  558. 
congenital  defects  of,  iii.  578. 
elephantiasis  of,  iii.  562. 
epitheliomatous  degeneration  of,  iii.  556. 
fractures  of  bones  of,  iii.  533. 
injuries  of  soft  parts  of,  iii.  532. 
syphilis  of  bones  of,  iii.  569. 
syphilitic  ulceration  of,  iii.  557. 
tuberculosis  of  bones  of,  iii.  568. 

of  skin  of,  iii.  557. 
tiunors  of,  iii.  573. 
of  bones  of,  iii.  575. 
myeloma,  iii.  576. 

occurrence  of,  iii.  576. 
sarcoma,  iii.  577. 
of  soft  parts  of,  iii.  573. 
angioma,  iii.  573. 
endothelioma     and     perithelioma,    iii. 

673. 
epitheliomata,   iii.  574. 
lipoma,  iii.  573. 
sarcoma,  iii.  575. 
ulcers  of,  iii.  551. 

history  of,  iii.  552. 
varicose  veins  of,  iii.  558. 
diagnosis  of,  iii.   562. 
Leiter  cystoscope,  ii.  324. 
Leontiasis  ossium,  i.  198. 

of  jaws,  i.  479. 
Leprosy,  i.  326. 
anesthetic,  i.  327. 
forms  of,  i.  327. 
tubercular,  i.  327. 
Leptomeningitis,  i.  432. 

of  ear,  i.  517. 
Leptothrix,  i.  495. 

Lesser  trochanter,  fracture  of,  iii.  407. 
Leucocyte  count,  practical  value  of,  in  pyo- 
genic infections,  i.  113. 


Leucocytes,  classification  of,  i.  106. 

estimation  of  (Ewing),  i.  108. 

morphology   of,   i.    104. 

normal  variations  of,  i.   112. 

proportions  of  various  forms  of,  i.  108. 

varieties  of,  i.  105. 

in  pathological  blood,  i.  100. 
Leucocytoses,  pathological,  i.  113. 
Leucocytosis,  i.  57. 

in  diffuse  purulent  peritonitis,  i.  711. 

in  tropical   liver  abscess,  ii.   148. 

of  bones,  i.  181. 

of  wounds,  i.  103. 

diagnostic  value  of,  i.   104. 
Leukemic  spleen,  ii.   192. 
Leukoplakia  of  tongue,  i.  486. 
Levaditi  stain,  i.  305. 
Levator  ani  muscle,  abscesses  situated  above, 

ii.  234. 
Ligament,   ilio-femoral,   iii.   377. 

ischio-femoral,  iii.  378. 

pubo-femoral,  iii.  378. 

Y,  iii.  377. 
Ligaments  of  hip-joint,  iii.  377. 
Ligamentum  patellar,  rupture  of,  iii.  491. 
Limitation  of  motion,  i.  299. 

in  hip-joint  disease,  iii.  415. 
Linea  alba,  hernise  in,  ii.  298. 
Linea  semilunaris,  herniee  in,  ii.  298. 
Lipoma,  i.  227. 

of  abdominal  wall,  i.   700. 

of  breast,  i.  683. 

of  face,  i.  453. 

of   groin,   ii.   290. 

of  kidney,  ii.  476. 
capsular,   ii.  476. 

of  neck,  i.  566. 

of  penis,  ii.  688. 

of    sacrococcygeal    region,    congenital,    iii. 
103. 

of  salivary  glands,  i.  524. 

of  scalp,  i.  403. 

of  soft  parts  of   leg,   iii.  573. 

of  spermatic  cord  and  coverings  of  testis, 
ii.   722. 

of  wrist  and  hand,  iii.  373. 
Lipoma  arborescens  of  knee-joint,  iii.  529. 

of  tendon  sheaths  of  forearm,  iii,  321. 
Lipomatous  perinephritis,  ii.  458. 
Lithotrite  in  vesical  calculus,  ii.  590. 
Liver,  abscess  of,  ii.  144. 

following     dysentery,     diagnosis     of,     ii. 
140. 

deformities  of,  ii.  158. 

dislocation  of,  ii.  158. 


764 


INDEX    OF    SUBJECTS 


Liver,  echinococcus  cyHt  of,  ii.  160. 
symptoms  of,  ii.  152. 
floating,  ii.   158. 
gunshot  wounds  of,  ii.  142. 
injuries  of,  ii.  136. 

subcutaneous,    symptoms    and    diagnosis 
of,  ii.  137. 
localized  swellings  of,  ii.  6. 
open  wounds  of,  ii.  140. 
secondary  abscesses  in,  i.  99. 
septic  infections  of,  i.  102. 
tumors  of,  benign  solid,  ii.  157. 
cystic  other  than  echinococcus,  ii.  154. 
solid,  ii.  155. 
cancer,  ii.  157. 
gumma,  ii.   155. 
liocal  eflfects  of  pyogenic  organisms,  i.  73. 
Local  shock,  i.  59. 

l^cal  signs  of  septic  infection,  i.  93. 
Localization  of  fissures  in  brain,  i.  422. 
I^iocalized  endarteritis  obliterans,  iii.  625. 
Localized   exudates   in  diseases  of   abdomen, 

ii.  9. 
l^ocalized  foci   of  suppuration,   diagnosis  of, 

i.  79. 
Localized  moist   gangrene,   signs   and   symp- 
toms of,  i.  201. 
Localized  peritonitis,  i.  717. 
caused  by  lesions  of  pancreas,  i.  724. 
character  of  exudate  of,  i.  717. 
course  of,  i.   718. 
danger  of  delay  in  operating  in  cases  of, 

i.  715.' 
following  abdominal  operations,  i.  767. 
from  perforated  gastric  ulcer,  ii.  48. 
secondary  to  inflammations  of  gall-bladder, 

i.  723. 
subphrenic  abscess  in,  i.  724. 

symptoms  and  diagnosis  of,  i.  724. 
symptoms  of,   i.   718. 
Ix)calized  rigidity  and  tenderness  in  diseases 

of  abdomen,  ii.  12. 
Localized  swellings  of  abdomen,  ii.  4. 
of  gall-bladder,  ii.  6. 
of  intestine,  ii.  6. 
of  liver,  ii.  6. 
of  spleen,  ii.  8. 
of  urinary  bladder,  ii.  8. 
Localizer  of  Mackenzie  Davidson,  i.  360. 
Location    of   reflexefi,   iii.   32. 
Locked   jaws,   causes   of,   i.   482. 
Jvoconiotor  ataxia,  iii.  513. 
Lodgment  of  gunshot,  i.  27. 

effects  of,  i.  31. 
Long  axis  of  bone,  displacement  of,  i.  293. 


Loss  of  function,  i.  285. 

in  acute  osteomyelitis,  i.  180. 
in  dislocations,  i.  300. 
Lower  end  of  radius,  fractures  of,  iii.  281. 

examination  and  diagnosis  of,  iii.  283 
rare,  iii.  286. 
of  tibia,  comminuted  fracture  of,  with  frac- 
ture of  flbula,  iii.  541. 
of  tibia  and  flbula,  fractures  of,  iii.  540. 
by  inversion  of  foot,  iii.  546. 
Ix>wer  epiphysis  of  femur,  iii.  326. 
of  humerus,  iii.  326. 

separation  of,  iii.  265. 
of  radius,  iii.  326. 
Lower  extremities,  axial  lines  of,  iii.  32. 
Lower  extremity,  development  of  bones  of,  iii 
327. 
injuries  of  nerves  of,  iii.  437. 
Lower  jaw,   dislocation  of,   i.  472. 

bilateral,  signs  and  symptoms  of,  i.  47:^ 
fractures  of,  i.  471. 
Lumbago,  traumatic,  iii.  53. 
Lumbar  hernia,  ii.  299. 
Lumbar  Pott's  disease,  iii.  420. 
Lumbar  puncture,  technic  of,  iii.  2. 
Lumbosacral  lesions,  iii.  36. 
Lung,  abscess  of,  i.  659. 

physical  signs  of,  i.  660. 
actinomycosis  of,  i.   140,  663. 
diseases  of,  i.  659. 
embolism  of,  i.  287. 
gangrene  of,  i.  660. 

constitutional  symptoms  of,  i.  661. 
gunshot  wound  of,  i.  634,  636.  737. 
hernia  of,  i.  624. 

infection  of  penetrating  wounds  of,  i.  635. 
septic  infections  of,  i.  102. 
surgical  diseases  of,  diagnosis  of,  i.  659. 
tuberculosis  of,  i.  662. 
tumors  of,  benign,  i.  664. 
carcinoma,  i.  663. 
echinococcus   of,    i.    663. 
sarcoma,  i.  664. 
wounds  of,  nonpenetrating,  i.  630. 
penetrating,  i.  633. 
subcutaneous  emphysema  in,  i.  634. 
Lupus,  i.  150. 

characteristics  of,  i.   150. 
course  of,  i.   150. 
diagnostic  features  of,  i.   150. 
hypertro])hicus.  i.  150. 
niaculosus,  i.  150. 
of  face.    ScH?  Lupus, 
of  scalp,  i.  398. 
ulcerative  form  of,  i,  160. 
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Luxatio  erecta,  iii.  206. 

Luy8*s  method  of  obtaining  separate  urines 

by  segregators,  ii.  346. 
Lymph  channels  of  gall-bladder,  ii.  160. 
Lymph  glands  of  neck,  i.  546. 
primary  sarcoma  of,  i.  556. 
tuberculosis  of,   i.   552. 
tuberculosis  of,  i.  153. 

hyperplastic  form  of,  i.  554. 
Lymph  nodes,  in  parotid  gland,  tuberculous, 
i.  526. 
of  axilla,  pyogenic  infection  of,  iii.  212. 

tuberculosis  of,  iii.  213. 
of  groin,  anatomy  of   (Gray),  iii.  429. 
diseases  of,  iii.  428. 
tuberculosis  of,  iii.   432. 
of  neck,  deep,  abscesses  arising  in,  i.  548. 
inilammatory  hyperplasia  of,  i.  551. 
secondary  carcinomatous  infection  of,  i. 
557. 
submental  abscesses  of,  i.  548. 
tuberculosis  of,  i.  153. 
Lymphadenocele  of  groin,  iii.  454. 
Lymphangiectasis,  iii.  454. 
Lymphangioma,  i.  237. 
cavernous,  i.  237. 
of  neck,  i.  566. 
of  tongue,  i.  487. 
cystic,  i.  238. 
of  face,  i.  455. 
of  tongue,  i.  487. 
of  face,  i.  454. 
of  salivary  glands,  i.  524. 
of  thorax,  i.  652. 
of  tongue,  i.  487. 
simplex,  i.  237. 
Lymphangitis,  iii.  557. 
of  upper  arm,  iii.  230. 
of  wounds,  i.   04. 
Lymphatic    enlargements    in    chancroid,    iii. 
430. 
in  syphilis,  iii.  430. 
Lymphatic  nevus,  i.  237. 
Lj-mphatic    system,   changes    in    exopthalmic 

goiter  in,  iii.  679. 
Lymphatics  of  breast,  i.  670. 
of   stomach,   ii.   60. 
of  testis,  ii.   708. 
Lymphoma,  malignant,  i.   155,  240. 
differential  diagnosis  of,  i.  243. 
of  neck,  i.  556,  568. 
LjTnpho-sarcoma,  i.  247. 

Macroeheilia  of  face,  i.  454. 
Macroglossia,  i.  487. 


Macroscopic  appearances  of  tumors,  i.  226. 
Macrostoma,  i.  446. 
Macular  syphilide,  i.  318. 
Madura  foot  or  fungus  foot  pf  India,  i.  142; 
iii.  613. 
synonyms  of,  i.  142. 
Main  en  griffe,  iii.  163,  368. 
Malar  bone,  fractures  of,  i.  471. 
Malignant  edema,  i.  202. 
Malignant    hypernephroma,   prognosis    of,   ii. 

475. 
Malignant  lymphoma,  i.   155,  240. 

differential  diagnosis  of,  i.  243. 
Malignant  new  growths  of  axilla,  iii.  216. 

of  hip,   iii.   1^1. 
Malignant  pustule  of  scalp,  i.  396. 
Malignant  tumors,  i.  225. 
of  jaws,  diagnosis  of,  i.  480. 
of  foot,  iii.  640. 
epithelial  cancers,  iii.  640. 
peritheliomata    and    endotheliomata,    iii. 

642. 
sarcoma,  iii.  642. 
of  hand  and  fingers,  iii.  374. 
epithelioma,    iii.   374. 
sarcoma,  iii.  374. 
of  knee,  iii.  527. 
of  scapula,  iii.  218. 

sarcoma,  prognosis  of,  iii.  219. 
symptoms  of,  iii.  218. 
treatment  .of,  iii.  219. 
of  vertebrae,  symptoms  of,  iii.  87. 

due  to  pressure  upon  the  nerve  roots, 
iii.  88. 
Mai  perforant,  i.  212;  iii.  612. 
Mallet  finger,  iii.  340. 
Malum  coxae  senile,  iii.  422. 
.Mamma,  gummata  of,  i.  680. 

tulK»rculosis  of,  i.  678. 
^lannkopff    test    in    traumatic    neurasthenia, 

iii.  53. 
Marjolin's  ulcer,  iii.  555. 
^fastitis,  acute,  i.  673. 
diagnosis  of,  i.  675. 
symptoms  of,   i.   674. 
acute  suppurative,  i.  676. 
diagnosis  of,  i.  675. 
symptoms  of,  i.  674. 
chronic,  i.  676. 
chronic  cystic,  i.   677. 

clinical   characters  of,  i.  677. 
Mastoid,  osteomyelitis  of,  i.  517. 
Mastoid  cells,  fractures  through,  i.  411. 
Mastoid    process,   primary  tuberculosis   of,   i. 
517. 
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Mastoiditis,  i.  515. 

pain  of,  i.  510. 
Matrix  of  nail,  suppuration  at,  iii.  362. 

syphilitic  inflammations  of,  iii.  615. 
Mechanical    closure    of    outlet    to     nose,    i. 

443. 
Mechanical  obstruction,  of  bowel,  ii.  82. 
by  angulation,  ii.  84. 
by  obturation,  ii.  84. 
by  strangulation,  ii.  82. 
of  intestine,  ii.  92. 
by  obturation,  ii.  94. 
diagnosis  in,  general  remarks  on,  ii.  96. 
Meckel's  diverticulum,  ii.  71. 
Median  nerve,  division  of,  iii.  163. 
injuries  of,  iii.   159. 
symptoms  of,  iii.   16(). 
sensorj',  iii.    160. 
Mediastinitis,  acute  suppurative,  i.  665. 
fever  in,  i.  665. 
pressure  symptoms  in,  i.  665. 
chronic,  i.  665. 
Mediastinum,  abscess  in  tuberculosis  of  spine 
in,  iii.  75. 
tumors  of,  i.  665. 
symptoms  of,  i.  666. 
Mediocarpal  joint,  dislocations  at,  iii.  345. 
Mediotarsal  dislocations,  iii.  605. 
Medullary  carcinoma,  i.  261. 
Meluno-sareoma,   i.   250. 
Melanuria,  i.   251. 

Membrane  of  urethra,  mucous,  ii.  637. 
Membranous  cystitis,  ii.  569. 
Membranous  portion  of  urethra,  ii.  635. 
Membranous  urethra,  ii.  637. 
Meningeal  artery,  middle,  hemorrhage  in  cir- 
cumscribed fractures  of  skull  from, 
i.  408. 
Meningitis,   primary,   i.   432. 

secondary,   i.    433. 
Meningocele,    i.   440;    iii.    97. 
MeuHuration,  i.   283. 
Mercurial  poisoning,  i.  474. 
Mesenteric   veins,   septic    thrombophlebitis   of, 
i.  99. 
thrombosis   of,   ii.    115. 
Mesentery,  ruptures  of,  i.  744. 
tumors  of,  ii.   115. 
benign,   ii.    11. I. 
cystic,    ii.    110. 
wounds  of,  i.   744. 
Metacarpal  bones,  fractures  of,  iii.  349. 
Metacarpo-phalangeal    joints,   dislocations   of, 
forward,  iii.  355. 
of  fingers,  dislocations  at,  iii.  354. 


Metastatic   and   hematogenous  inflammation 

of  testis,  ii,  732. 
Metastatic  tumors  of  kidney,  recognition  o 

ii.   492. 
Metatarsal  bones,  dislocations  of,  iii.  605. 

fracture  of,  iii.  596. 
Metatarsal  bones  and  phalanges,  tuberculosi 

of,  iii.  639. 
Metatarsus,  acute  suppurative  osteomyelitis  o 

bones  of,  iii.  631. 
Meteorism    in  diffuse   purulent   peritonitis,  i 

714. 
Method  of  examining  interior  of  bladder  b} 
introduction    through     urethra    ol 
sounds,    catheters,    and    searches, 
ii.  530. 
of  gastric  analysis,  ii.  68. 
of  infe<?tion  of  acute  gonorrhea,  ii.  647. 
of  making  Noguchi  test  for  serum  diagnosis 

of  syphilis,  iii.   701. 
of  obtaining   contents    of   seminal    vesicles, 
ii.  695. 
Methods,  of  estimating  quantity  of  hemoglo- 
bin in  blood,  i.  51. 
of   examination    in    abnormal    mobility,  L 
281. 
in  diagnosis,  of  diseases  of  abdomen,  ii.  I. 
by   auscultation,  ii.   14. 
by  inspection,  ii.  1. 
by  palpation,  ii.  10. 
by  percussion,  ii.  13. 
by  X-rays,  ii.  17. 
of  examining  anus  and  rectum,  ii.  217. 
by  inspection,  ii.  217. 
bladder,  ii.  529. 
by  auscultation,  ii.  530. 
by  inspection,  ii.  529. 
by  palpation,   ii.   529. 
by  percussion,  ii.  529. 
esophagus,  i.  596. 

by  auscultation,  i.  599. 

by  direct    inspection,   esophagoscopy.  i- 

599. 
by  palpation,  i.  598. 
by  percussion,  i.  599. 
by  X-ray,  i.  601.    " 
with  bougies,  i.  596. 
kidney,  ii.   314. 
prostate,  ii.  612. 
by    combined    rectal   and    urethral  ex- 
amination, ii.  613. 
by  endoscopy  and  cystoscopy,  ii  61S. 
by  rectal  palpation,  ii.  612. 
by    urethral   examination,   with  metal 
catheter,  ii.  612. 
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Methods,  of  exposing  pancreas,  ii.  196. 
of  finding  tubercle  bacilli  in  primary  renal 

tuberculosis,  ii.  442. 
of  introducing     flexible     instruments     into 

esophagus,  i.  598. 
of  obtaining    and    caring    for    pathological 

material,  i.  60. 
of  obtaining  separate  urines  by  segregators, 

ii.  346. 
of  propagation  of  malignant  tumors  of  kid- 
ney, ii.  484. 
of  testing  hearing,  i.  508. 
Microscopic  appearances  of  villous  tumors  of 

bladder,  ii.  GOO. 
Microscopic   examination  of  semen,   ii.  606. 
of  urine,  eft|>ecially   in   diseases   of  bladder, 
ii.  560. 
Microscopic    hematuria    and    other    abnormal 
ingredients,  in  urine,  in   malignant 
tumors  of  kidney,  ii.  489. 
Migration,    arrest    of,    usually    unilateral,    ii. 
369. 
variation   in,   ii.   369. 
von  Mikulicz  disease,  i.   523. 
Military  rifle  bullets  of  recent  type,  gunshot 

wounds  produced  by,  iii.  694. 
Milium,  i.  457. 
Milk,  retention  of,  i.  676. 

Mixed  infection,  with  streptococci  and  sapro- 
phytic bacteria,  i.  78. 
Mobility,    caused    by    distention    of   stomach 
and  colon  with  air,  ii.  23. 
of  abdominal  tumors,  ii.  21. 

passive,  ii.   24. 
of  tumors  of  abdominal  wall,  ii.  27. 
Mode  of  infection  in  pyonephrosis,  ii.  429. 
of  Bilharz  disease,  ii.  516. 
of  kidney,  ii.  414. 
of  tuberculosis  of  bone,  i.   157. 
Modem  French  military  rifle,  wound  produced 

by,   iii.   695. 
Modern  Cierman  rifle  bullet,  wound  produceil 

by,  iii.   694. 
Moist   gangrene,   i.  201. 

localized,  signs  and  symptoms  of,  i.  201. 
Moist  papules,  i.  320. 
Moles,  i.  266. 

Molluscum  contagiosum,  i.  254. 
Molluscum  epithcliale,  i.  254. 
Monoplegia  in  traumatic  hysteria,  iii.   63. 
Morton's  painful  toe,  iii.  ()()6. 
Morvan's  disease,  iii.  367. 
Motor  area  of  cortex  of  brain,  i.  418. 
Motor  distribution  of  brachial  plexus,  iii.  150. 
Motor  insuflficiency  in  gastric  ulcer,  ii.  44. 


Motor  neurons,  iii.  7. 
Motor  points   for   muscles,  iii.   109. 
Motor   symptoms  in   spinal-cord   injuries,   iii. 
22. 
in  traumatic  hysteria,  iii.  62. 
of  traumatic  neurasthenia,  iii.  53. 
of  unclassified  forms  of  traumatic  neuroses, 
iii.  69. 
Mouth,  congenital  deformities  of  floor   of, 
484. 
diseases  of  mucous  membrane  of,  i.  483. 
erysipelas  of   mucous  membrane  of,  i.  484. 
foreign  bodies  in,  i.  491. 
gummata  of  mucous  membrane  of,  i.  484. 
gunshot  wounds  of,  dangers  of,  i.  447. 
occurrence  of  bacteria  in,  i.  69. 
primary  and  secondary  .syphilitic  eruptions 
of  mucous  membrane  of,  i.  484. 
Movable    kidney,   changes   in    urine   and   dis- 
turbances of  urinary  apparatus  in, 
ii.  403. 
difl'erential  diagnosis  of,  ii.  403. 
digestive  disturbances  produced  by,  ii.  403. 
grades  of  mobility  of,  ii.  27. 
hematuria  from,  ii.  512. 
nervous  symptoms  of,  ii.  403. 
occurrence  of,  ii.  401. 
pain  produced  by,  ii.  402. 
passive  mobility  of,  ii.  26. 
pressure   symptoms   of,  ii.   403. 
symptoms  produced  by,  ii.  401. 
Movable  spleen,   ii.   193. 

tumors  of,  ii,  24. 
Movements  accompanying   respiration,   ii.   22. 
Moynihan's  classification  of  hemorrhage  from 

gastric  ulcer,  ii.  42. 
Mucous  bursa*,  cystic  tumors  of,  i.  564. 
Mucous  membrane,  nasal,  diphtheria  of,  i.  468. 
tuberculosis  of,  i.  468. 
of  bowel,  inflammatory  strictures  of  rectum 
due  to  chronic  inflammatory  lesions 
of,  ii.  240. 
of  mouth,  catarrhal  inflammation  of,  i.  483. 
diseases  of,  i.  483. 
erysipelas   of,   i.   484. 
gummata  of,  i.  484. 

primary    and    secondary    syphilitic   erup- 
tions of,  i.  484. 
of  rectum,  difl'use  polypoid  hypertrophy  of, 

ii.  252. 
of  ureter,   cystic  disease   of,   ii.  510. 
of  urethra,   ii.  637. 
papules  upon.  i.  321. 
tuberculosis  of,  i.  152. 
Mucous   patches,   i.  321. 
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Multilocular  echinococcus,  ii.  154. 
Multilocular  hydrocele  of  spermatic  cord,  ii. 
719.* 
of  tunica  vaginalis  testis,  ii.  719. 
Multiplicity  of  chancre,  i.  313. 
Mumps,  i.  521;  ii.  732. 
Muscle  tumor,  i.  239. 

Muscles,  changes  in   exophthalmic  goiter  in, 
iii.  679. 
distribution  of  spinal  segments  to,  iii.  29. 
hernia  of,  iii.  234. 
in  exophthalmic  goiter,  iii.  681. 
ischemic  contractures  of,  i.  289. 
motor  points  for,  iii.   109. 
of  thigh,  injuries  of,  iii.  435. 
myositis  ossificans  of,  iii.  455. 
sarcomata  of,  iii.  466. 
of    thorax,    congenital     deformities    of,    i. 

623. 
of  upper  arm,  bony  growths  in,  iii.  239. 
injuries  of,  iii.  234. 

ruptures  by  muscular  action  of,  iii.  234. 
syphilis  of,  iii.  240. 
primary  tuberculosis  of,  i.  157. 
pyogenic   infections   of,   iii.    240. 
rupture  of,  signs  of,  i.  4. 
spasmodic  contraction  of,  iii.  14. 
syphilis  of,  i.  325. 
tuberculosis  of,  i.   156;   iii.   241. 
Muscular  bellies  of  thigh,  hernia  of,  iii.  436. 
Musculocutaneous  nerve,  injuries  of,  iii.  157. 
Musculo-spiral  nerve,  injuries  of,  iii.  157. 

sensor^'  symptoms  of,  iii.   159. 
Mycetoma,  iii.  613. 
Myelocystocele,  iii.  98. 
Myeloma  of  bones  of  leg,  iii.  576. 
occurrence   of,   iii.   576. 
of  spinal   vertebrae,  iii.   86. 
Myelomeningocele,  iii.  98. 
Myoma,  i.  239. 
Myomata  of  bladder,  ii.  601. 
Myositis,  diffuse  syphilitic,  iii.  240. 

gummatous,   iii.  240. 
Myositis  ossificans  of  muscles  of  thigh,  iii.  455. 
Myxedema  of  thyroid  gland,  i.  570. 
Myxoma,  i.  231. 
of    bladder,    symptoms    and    diagnosis    of, 

ii.  605. 
of  breast,  pure,  i.  683. 

Nails,  in  secondary  syphilis,  i.  321. 

suppuration  at  matrix  of,  iii.  362. 

syphilitic  inflammations  of  matrix  of,  iii. 
615. 
Nasal  catarrh,  chronic,  i.  467. 


Nasal  fosse,  abscess  of  submucous  tissues  of, 
i.  468. 
syphilis  of,  i.  468. 
tumors  of,  i.  469. 

signs  and  symptoms  of,  i.  470. 
Nasal     membrane,    acute     inflammation     of, 

i.  467. 
Nasal   mucous    membrane,   diphtheria    of,    i. 
468. 
tuberculosis  of,  i.  468. 
Nasopharyngeal  flbroma,  i.  498. 
Nasopharynx,  fibrous  tumors  of,  i.  498. 
Neck,  actinomycosis  of,  i.  551.   See  also  Actin- 
omycosis. 
clinical  diagnosis  of,  i.   139. 
acute   suppurative   inflammatory   processes 

of,  i.  547. 
anatomical  details  of  tissues  of    (Merkel). 

i.  544. 
aneurism    of    common    carotid    artery'    of, 
i.  558. 
of  external  carotid  artery  of,  i.  558. 
of   innominate   artery  of,   i.   558. 
of  internal  carotid  artery  of,  i.  558. 
of  subclavian  artery  of,  i.  659. 
of  vertebral  artery  of,  i.  560. 
arterio-venous  aneurisms  between  common 
carotid  artery  and   internal  jugu- 
lar vein  of,  i.  560. 
burns  of,  i.  536. 

caseation  of  gland  tissue  of,  i.  555. 
chronic  inflammations  of,  i.  551. 
congenital  defects  of,  i.  529. 
congenital  flstuls  of,  i.  529. 

arising  from  imperfect  closure  of  second 
branchial   cleft,  i.  529. 
from  thyreo-glossal  duct,  i.  530. 
gunshot  wound  of,  i.  537,  604. 
hyperplasia    of    cervical    lymph    nodes    of, 

i.  551. 
hyperplastic  form  of  tuberculosis  of  lymph 

glands  of,  i.  554. 
hyperplastic    inflammation     of    glands    of, 

i.  555. 
in  status  lymphaticus,  iii.  705. 
inflammatory  processes  of,  i.  543. 
injuries  of,  i.  534. 

subcutaneous,  i.  534. 
lymph  glands  of,  i.  546. 
lympho-sarcoma  of,  i.  556. 
of  femur,  fractures  of,  iii.  393. 
causes  of,  iii.  396. 
differential  diagnosis  of,  iii.  404. 
prognosis  of,  iii.  406. 
signs  and  symptoms  of,  iii.  400. 
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Neck,  of  femur,  fractures  of,  of  base  of,  iii. 
398. 
repair  in,  iii.  398. 
proper,  fracture  through,  lesions  of,  iii. 
397. 
of  ra<Iius,  fractures  of,  iii.  272. 
of  scapula,  fractures  of,  iii.  174. 
primary  sarcoma  of  lymph  glands  of,  i.  653. 
secondary  carcinomatous  infection  of  lymph 

nodes  of,  i.  657. 
syphilis  of  cervical  lymph  glands  of,  i.  656. 
tissues  of,  i.  643. 

tuberculosis  of  lymph  glands  of,  i.  662. 
cases  in  which  infection  extends  to  peri- 
glandular tissues,  i.  665. 
in  which  infection  remains  confined  to 
gland  tissue  proper,  i.  653. 
differential  diagnosis  of,  i.  664. 
tumors  of,  cystic,  angioma,  i.  665. 
angioma  cavernosum,  i.  566. 
angioma  simplex  of,  i.  665. 
arising  from  thyreo-glonsal  duct,  i.  563. 
blood  cyst,  i.  564. 
branchiogenic  cysts,  i.  662. 
cavernous  lymphangioma,  i.  666. 
congenital  cystic  hygroma,  i.  663. 
congenital  cystic  lymphangioma,  i.  563. 
echinococcus,   i.   666. 
nevus  vasculosus,  i.  565. 
of  mucous  bursce,  i.  564. 
of  second  cleft,  i.  663. 
subcutaneous    atheromatous    cysts,    i. 
564. 
malignant,  diagnosis  of,  i.  561. 
solid,  carcinoma,  i.  568. 
chondroma,  i.  667. 
fibroma,  i.  666. 
lipoma,   i.   666. 
lympho-sarcoma,  i.  668. 
neuroma,  i.  667. 
osteoma,  i.  667. 
plexiform  neuroma,  i.  667. 
sarcoma,  i.  668. 
wounds  of,  i.  636. 

of  blood-vessels  of,  in  general,  i.  637. 
of  nerves  of,  in  general,  i.  640. 
of  particular  blood-vessels  of,  i.  638. 
of  veins  of,  i.  539. 
Neck-trunk  line,  iii.  31. 
Necrosis  of  jaws,  phosphorous,  i.  476. 
of  pancreas,  ii.  204. 
of  skull,  i.  414. 
of  tissues  of  foot,  iii.  621. 
Negri  bodies,  i.  129. 

in  rabies,  notes  on  detection  of,  iii.  664. 
50 


N^laton's  line,  iii.  379. 

Nephrectomy,   right,   pathological   report  of, 

ii.  430. 
Nephritic  colic,  i.  716. 

Nephritis,  unilateral,  accompanied  by  hema- 
turia, ii.  612. 
Nerve,  acoustic,  injuries  of,  i.  428. 
anterior  crural,  injuries  of,  iii.  437. 
anterior  tibial,   injuries  of,  iii.  439. 
circumflex,  injuries  of,  iii.   166. 
external  cutaneous,  injuries  of,  iii.  440. 
external  popliteal,  injuries  of,  iii.  438. 
hypoglossal,  wounds  of,  i.  542. 
internal  popliteal,  injuries  of,  iii.  440. 
me<lian,  division  of,  iii.  163. 
injuries  of,  iii.  169. 
symptoms  of,  iii.  169. 
sensory,  iii.  160. 
musculo-cutaneous,  injuries  of,  iii.  167. 
musculo-spiral,  injuries  of,  iii.  167. 

sensory  symptoms  of,  iii.  159. 
obturator,  injuries  of,  iii.  439. 
phrenic,  division  of,  i.  542. 
pneumogastric,  wounds  of,  i.  641. 
posterior  thoracic,  injuries  of,  iii.  165. 

wounds  of,  i.  642. 
posterior  tibial,  injuries  of,  iii.  440. 
sciatic,  injuries  of,  iii.  437. 
spinal  accessory,  division  of,  i.  642. 
suprascapular,  injuries  of,  iii.  166. 
ulnar,  dislocation  of,  iii.  312. 
division  of,  iii.  163. 
injuries  of,  iii.  161. 

sensory  symptoms  of,  iii.   163. 
Nerve  supply  of  rectum,  ii.  216. 
Nerves,  gunshot   wounds  of,  iii.   107. 
in  general,  of  neck,  wounds  of,  i.  640. 
in  hand,  sensory,  distribution  of,  iii.  161. 
in    vicinity    of    shoulder,    individual,    in- 
juries to,  iii.  166. 
injuries  of,  i.  290,  297. 
causation  of,  iii.   106. 
changes  in  joints  following,  iii.   114. 
produced   by  presence  of  a  cervical  rib, 

iii.   162. 
prognosis  of,  iii.  116. 
symptoms  of,  i.  4;  iii.  108. 
motor,   i.   4. 
sensory,  i.  4;   iii.   111. 
trophic   disturbances   in,   iii.   113. 
of  breast,  i.  670. 
of  kidney,  ii.  313. 

of  lower  extremity,  injuries  of,  iii.  437. 
of  testis,  ii.  708. 
of  upper  arm,  diseases  of,  iii.  242. 
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Nerves,  of  upper  arm  and  forearm,  injuries  of. 
See  Injuries  of  Nerves, 
of  upper  extremity,  injuries  of,  iii.  160. 
tumors  of,  iii.  243. 

circumscribed  fibroneuromata,  iii,  243. 
secondary  suture   of,  iii.   116. 
sensory,  peripheral  distribution  of,  iii.   10. 
wounds  of,  fibroneuroma  from,  i.  11. 
Nervous  system,  gangrene  from  injuries  and 
diseases  of,  i.  212. 
in  exophthalmic  goiter,  iii^  681. 
septic  infections  of,  i.  102. 
Neuralgia  of  breast,  i.  080. 

of  fifth  pair  of  crania]  nerves,  i.  461. 
Neuralgias,  intercostal,  i.  651. 
Neurasthenia  in  movable  kidney,  ii.  403. 
traumatic,  iii.  52. 
diagnosis  of,  iii.  55. 
headache   in,   iii.   54. 
MannkopfT  test  in,  iii.  53. 
f    prognosis  of,  iii.  56. 
symptoms  of,  iii.  52. 
mental,  iii.  52. 
motor,  iii.  53. 
sensory,  iii.  53. 
Neuritis,  optic,  iii.  686. 
Neurofibroma,    i.   230. 

of  hand  and  wrist,   iii.   373. 
of   scalp,   i.   402. 
of  thorax,  i.  652. 
Neurological  focal  signs  in  injuries  of  spinal 

cord,  iii.  28. 
Neuroma.     See  Neurofibroma, 
false,  i.  230. 
of  neck,  i.  567. 
of  thigh,   iii.  467. 
of  thorax,  i.  652. 
plexiform,   i.   238. 
Neurons,  motor,  iii.  7. 
Neurotic  dyspepsia,  differential  diagnosis  and 

operative  indications  in,  ii.  48. 
Nevus  vasculosus,  i.  235. 
of  neck,  i.   565. 
of  scalp,   i.  402. 
New-l)orn,  cephalhematomata  of,  i.  388. 

edematous  tumor  in,  i.  387. 
New  growths  in  esophagus,  i.  620. 

polypoid,   i.   620. 
Nipple,  atheromatous  cysts  of,  i,  673. 
chancres  of,  i.  317. 
depressed,  i.  672. 
diseases   of,   i.  672. 
eczema  of,  i.  672. 
syphilis  of,  i.  672. 
tumors  of,  pendulous,  i.  673. 


Nitric  acid,  eschars  produced  by,  i.  760. 
Nitze  instrument,  telescope  of,  ii.  324. 
Nodular  syphilitic  testis,  ii.  736. 
Noguchi  method  for  serum  diagnosis  of  syph- 
ilis, description  of,  iii.  700. 

method  of  making  test  in,  iii.  701. 

reagents  required  for,  iii.  701. 

simplified,  for  clinical  laboratory,  iii.  703. 
Noma,  i,  215. 

of  face,  i.  451.     See  also  Noma. 
Nongonorrheal  urethritis,  ii.  650. 
Noninfectious    effusions    in     pleura]     cavity, 

i.   658. 
Noninfectious     serous     synovitis     of     elbow, 

iii.  303. 
Nonpapillary  epithelioma  of  penis,  ii.  691. 
Normal  eardrum,  i.  507. 
Nose,  congenital  defects  of,  i.  463.     . 

foreign  bodies  in  cavity  of,  i.  460. 

fracture  of  bones  of,  i.  463. 

gonorrhea  of  cavity  of,  i.  468. 

injuries  and  diseases  of,  i.  463. 

mechanical  closure  of  outlet  of,  i.  443. 

perforating  ulcer  of  septum  of,  i.  468. 
Nosebleed,  i.  466. 
Nuclei  of  calculi,  ii.  586. 
Nutrition,  disturbances  of,  i.  291. 

Oblique  inguinal  hernia,  ii.  278. 

differential   diagnosis   of,   ii.   289. 
Obliterating  arthritis,   iii.   230. 
Obstructed  hernia,  ii.  267. 

symptoms  of,  ii.  268. 
Obturator  hernia,  ii.  299. 
Obturator  nerve,  injuries  of,  iii.  439. 
Occipital   lobe  and  visual  pathway  of  brain. 

lesions  of,  iii.  689. 
Oculo-motor  nerve,  injuries  of,  i.  428. 
Odontoma,  i.  234. 

of  jaws,  i.  477. 
Odor  of  urine,   ii.   556. 
Olecranon  bursa,  inflammation  of.  iii.  311. 
Olecranon  bursitis,  iii.  239. 
Olecranon  process,  fracture  of,  iii.  267. 
Olfactory  nerve,  injuries  of,  i.  427. 
Oligospermatism,  ii.  698. 
Oligozoospermia,  ii.  699. 
Omentum,  strangulation  alone  of,  ii,  274. 

tumors  of,  ii.  115. 
benign,  ii.   116. 
cystic,   ii.   116. 

wounds  of,  i.  749. 
Omphalomesenteric  cyst,  i.  701. 
Omphalomesenteric  diverticulum,   i.  702. 
Omphalomesenteric  fistula,  i.  701. 
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Onychia,  i.  321;  iii.  616. 
Opacity  of  urine^  ii.  655. 
Open  wounds  of  axillary  vein,  iii.  146. 

of  bladder,  ii.  548. 

of  elbow-joint,  iii.  301. 

of  hand  and  fingers,  iii.  356. 

of  kidney,  ii.  395. 

escape  of  urine  from  wound  in,  ii.  396. 

of  knee  and  vicinity,  iii.  483. 

of  liver,   ii.   140. 

of  pancreas,  ii.  198. 

of  scalp,  i.  389. 

anatomical  observations  in,  i.  389. 

of  scrotum,  ii.  710. 

of  shoulder  and  axilla  from  blunt  violence, 
iii.  145. 

of  shoulder- joint,  iii.   176. 

of  soft  parts  of  forearm,  iii.  316. 

of  testis,   ii.  728. 

of  upper  arm,  iii.  233. 

of  wrist  and  hand,  division  of  tendons  in, 
iii.  341. 
Optic  nerve,  injuries  of,  i.  427. 
Optic  neuritis,  iii.  686. 
Orbit,  arterio-venous  aneurism  of,  i.  460. 

emphysema  of  loose  tissues  of,  i.  460. 

foreign  bodies  in,  i.  460. 

injuries  and  diseases  of,  i.  460. 

phlegmon  of,  i.  460. 

wounds  of,  i.  460. 
Orchitis,   ii.   732. 

causes  of,  ii.  729. 

direct  trauma  in,  ii.  729. 

gummatous,  ii.  736. 

of  uretliral  origin,  ii.  732. 

physical  signs  of,  ii.  733. 

symptoms  of,  ii.  732. 
Organ  of  Giraldes,  ii.  709. 
Organic    disease    of    brain,    convulsions    in, 
iii.  686. 

focal  symptoms  of,  iii.  686. 

giddiness  in.  iii.  686. 

sensory  disturbances  in,  iii.  687. 

stupor  in^  iii.  686. 

vomiting  in,  iii.  686. 
Organic    lesions    of    brain,    diagnosis    of,    iii. 
685. 

headache  in,  iii.  685. 
Organic  pyloric  obstruction,  conditions  simu- 
lating, ii.  36. 
Origins    of    abscesses    in    vicinity    of    pelvis, 

iii.   131. 
Orthoform  dermatitis,  i.  219. 
Os  calcis,  fractures  of,  iii.  593. 
by  muscular  action,  iii.  695. 


Os  calcis,  fractures  of,  of  body  of,  iii.  594. 

tuberculosis  of,  iii.  638. 
Os  magnum,  dislocation  of,  iii.  345. 
Os  trigonmn,  fractures  of,  iii.  593. 
Osteitis  deformans,  i.  196. 
Osteitis  of  jaws,  i.  474. 

syphilitic  gummatous,  i.  476. 
Osteo-arthritis  of  hip-joint,  iii.  422. 
Osteoma,  i.  233. 
of  foot,  iii.  610. 
of  jaws,  i.  477. 
of  neck,  i.  567. 
of  pelvis,  iii.  137. 
of  scalp,  i.  404. 
Osteomalacia,  i.   196. 
Osteomyelitis,   i.   274. 
acute,  i.  179. 

of  bones  of  leg,  iii.  564. 
of  clavicle,  i.  650. 
of  cranial  bones,  i.  412. 
of  femur,  iii.  460. 
result  of,  iii.  461. 
treatment  of,  iii.  461. 
of  fibula,  iii.  566. 
of  humerus,  iii.  244. 
of  pelvic  bones,  iii.  128. 
symptoms  of,   iii.   128. 
of  ribs,  i.  650. 
of  spine,    iii.   81. 
prognosis  of,  iii.  82. 
symptoms  of,  iii.  81. 
of  sternum,  i.  650. 
of  tibia,  complications  of,  iii.  566. 
operative  indications  in,  iii.  567. 
acute  purulent,  of  clavicle,  iii.  216. 

of  scapula,  iii.  218. 
acute  suppurative,  of  bones  of  forearm,  iii. 
322. 
of  bones  of  tarsus  and  metatarsus,   iii. 
631. 
circumscribed,  i.  187. 

of  femur,  iii.  462. 
of  femur  involving  the  hip-joint,  signs  and 

sympt(mis  of,  iii.  412. 
of  humerus,  joint  inflammations  secondary 

to.  iii.  223. 
of  mastoid,  i.  517. 
sclerosing,  i.  186. 
subacute,  i.   183. 

of  tibia,  iii.   567. 
syphilitic,   i.   191. 
of  bones  of  forearm,  iii.  323. 
of  tibia,  iii.  570. 
tuberculous,  i.  188. 
of  femur,  iii.  462. 
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Osteomyelitis,  tuberculous,  of  shafts  of  radius 
and  ulna,  iii.  323. 
signs  and  symptoms  of,  i.  188. 
Osteoperiostitis  of  epiphyseal  ends  of  radius 

and  ulna,  iii.  324. 
Otis's  stone  searcher  in  catheterism,  ii.  432. 
Otoscopy,  i.  506. 
Ovarian  dermoids,  i.  266. 

Ovary,  tumors  of,  passive  mobility  of,  ii.  27. 
Overriding,  i.  293. 
Oxalate  of  lime  in  urine,  ii.  656. 
Oxalic  acid,  eschars  produced  by,  i.  750. 
Ozena,  i.  467. 

Pachymeningitis,  i.  430. 
Pachymeningitis  externa,  i.  517. 
Paget's  disease,  i.   672. 
Pain  in  acute  abscess,  i.  79. 

in    acute   osteomyelitis,   i.    180. 

in  diffuse  purulent  peritonitis,  i.   712. 

in  dislocations,   i.   300. 

in  fractures,  i.  285. 

in  injuries  and  diseases  of  spine,  iii.   18. 

in  spinal-cord  injuries,   iii.   23. 

in  stricture  of  esophagus,  i.  616. 

in  traumatic  hysteria,  iii.  61. 

in  tuberculosis  of  spine,  iii.  74. 

in  tuberculous  osteomyelitis,  i.  188. 

in  tumors,  i.  224. 

of  hip-joint  disease,   iii.   415. 

of  mastoiditis,  i.  516. 
Painful  ulcers,  iii.  554. 
Palate,  injuries  of,  i.  490. 

soft,   tuberculosis  of,   i.    152. 

tuberculosis  of,  i.  496. 

tumors  of,  i.  497. 
mixed,  i.  497. 
Palm,  acute  abscess  of,  iii.  360. 

typical    phlegmon   of,   i.   77. 
Palmar  abscess,  iii.  362. 
Palmar  aponeurosis,   iii.   335. 
l*almar  fascia,  iii.  336. 
Palmar   surface   of    hand,    landmarks   of,    iii. 

334. 
Palmar  syphilides,  i.  323. 
Palpable    tumor,     formation     of,     in    gastric 
cancer,  ii.  64. 
in  primary   renal   tuberculosis,  ii.  447. 
Palpation,    in    diffuse    purulent    peritonitis,   i. 
712. 

in  diseases  of  pleura,  i.  65.'). 

in  dis](K'ations,  i.   299. 

in  ccchymosis,  i.   280. 

in  pelvic  perit«)nitis,  bimanual,  i.  720. 
Panaritium,    iii.    362. 


Pancreas,  abscess  of,  ii.  203. 
anatomical  relations  of,  iL  195. 
diseases  of,  ii.  200. 
gunshot  wounds  of,  ii.   199. 
inflammations  of,  ii.  200. 
injuries  of,  ii.   198. 
methods  of  exposing,  ii.   196. 
necrosis  of,  ii.  204. 
open  wounds  of,  ii.  198. 
tumors  of,  ii.  24. 
cystic,  ii.   208. 
solid,  ii.  207. 
Pancreatic  apoplexy,  ii.  200. 
Pancreatic  calculi,  ii.  207. 
Pancreatitis,  acute,  symptoms  of,  ii.  202. 
acute  hemorrhagic,  ii.  200. 
chronic  interstitial,  ii.  204. 
diagnosis  of,  ii.  205. 
symptoms  of,  ii.  205. 
suppurative,  ii.  203. 
Papillary  epithelioma  of  penis,  ii.  690. 
Papillary   fibroma   of    bladder,   ii.   599. 
Papillary  synovitis,  iii.  229. 
Papilloma,  i.  252. 
hard,  i.  252. 
of  larynx,  i.  591. 
of  penis,  ii.  688. 
of  scalp,  i.  400. 
soft,  i.  253. 
Papular  syphilide,  i.  319. 
Papules,  moist,  i.  320. 

upon  mucous  membranes,  i.  321. 
Papulosquamous  syphilide,  i.   320. 
Paradidymis,  ii.  709. 
Paralyses  resulting  from  lesions  of  brain,  iii- 

686. 
Paralysis,  and  spasm  of  facial   nerve,  i.  462. 
symptoms  of,   i.   462. 
Brown-S^uard,  iii.  23,   33. 
cortico-spinal,  iii.  6,  9. 
Erb-Duchenne,  iii.    107. 
following    injuries    and    diseases    of   spinal 
cord,  general  characters  of,  iii.  13- 
from  injury  of  eighth  cervical  segment,  ii'- 
35. 
of  fifth  cervical  segment,  iii.  35. 
of  first  dorsal  segment,  iii.   35. 
of  seventh  cervical  segment,  iii.  35. 
of  sixth  cervical   segment,   iii.   35. 
hysterical,  in  traumatic  hysteria,  iii.  62. 
in  injuries  of  spinal  cord,  iii.  29. 
infantile,    iii.    529. 
intestinal,  ii.  81. 

Klumpke's  brachial -plexus,   iii.   152. 
of  abilueens  nerve,  i.  428. 
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Paralysis,  of  bowel  in  diffuse  purulent  perito- 
nitis, i.  714. 
post-anesthetic,   iii.    152. 
Paralysis,  Saturday  night,  iii.  107,  158. 
sleeping,   iii.    157. 
spi no- muscular,  iii.  G,  10. 
Volkmann's  ischemic,  iii.  314. 
diagnosis  of,  iii.  316. 
symptoms  of,  iii.  315. 
Paralytic  conditions  of   detrusor   muscle  and 

of  vesical  sphincter,  ii.  570. 
Paralytic  dislocations  of  shoulder-joint,  iii.  142. 
Paranephritis   (perinephric  abscess),  ii.  456. 
etiology  of,  ii.  450. 
suppurative,  ii.  458. 
differential  diagnosis  of,  ii.  401. 
pathological   anatomy   of,   ii.   459. 
symptoms,  course  of  disease,  diagnosis  of, 
ii.  400. 
Paraphimosis,  ii.  084. 
cases  of,  without  constriction,  ii.  085. 
symptoms   of,   ii.    084. 
Paraplegia,  iii.  23. 
Pararenal  cysts  of  kidney,  ii.  490. 
Parasitic   cysts,   i.   208. 

Parasitic  diseases  causing  hematuria,  ii.  514. 
Parathyroid  glands,  iii.  604. 
effect   of  removal  of,  on  calcium   metabol- 
ism, iii.  007. 
relation  of,  to  convulsive  conditions,  iii.  007. 
removal  of,  iii.  000. 
situation  of,  iii.  005. 
Parathyroids,  tumors  of,  iii.  007. 
Parenchymatous  bleeding,  i.  49. 
Parenchymatous  cystitis,  ii.  508. 
Parenchymatous  prostatitis,  ii.  017. 
Parenchymatous  tonsillitis,  i.  492. 
Paresthesia  in  spinal-cord  injuries,  iii.  24. 
Paretic  and   paralytic  conditions  of  detrusor 
muscle  and  of  the  vesical  sphincter, 
ii.  570. 
Parietal  lobe  of  brain  lesions  of,  iii.  088. 
Parieto-occipital    fissure,   i.   422. 
Paronychia,  iii.   302. 
Parotid  gland,  inflammations  of,  i.  521. 
injuries  of,  i.  518. 
tuberculous  lymph  noilea  in,  i.  520. 
Partial   hypertrophies,    i.   572. 
Passive  incontinence  of  urine,  iii.    10. 
Passive    mobility    of    tumors    of   gall-bladder, 
ii.  20. 
of  kidney  and  movable  kidney,  ii.  20. 
of  ovary  and   uterus,  ii.  27. 
of  spleen,  ii.  20. 
of  stomach,  ii.  20. 


Patella,  dislocations  of,  iii.  495. 
congenital,  iii.  497. 
downward    or    into    space   between    tibia 

and  femur,  iii.  490. 
lateral,  iii.  495. 
fractures  of,  iii.  487. 
repair   in,  iii.   489. 
symptoms  of,  iii.  488. 
Pathological  changes  in  semen,  ii.  097. 
Pathological    character   of  pyogenic  bacteria, 

i.  07. 
Pathological  dislocations,  i.  301. 
of  fibula,  iii.  550. 
of  hip,  iii.   392. 
of  knee,   iii.  495. 
of  wrist,  iii.  347. 
Pathological    fractures,  i.  273. 
Pathological   leucocytoses,   i.   113. 
Pathological   material,   methods   of   obtaining 

and  caring  for,  i.  00. 
Pediculi    pubis,  ii.    711. 

Pelvic  bones,  acute  osteomyelitis  of,  iii.  128. 
symptoms   of,   iii.    128. 
syphilitic  osteitis  of,  iii.  131. 
syphilitic  periostitis  of,  iii.   131. 
Pelvic     peritonitis,     bimanual     palpation     in, 
i.  720. 
diagnosis  of,  i.  720. 
fixation  of  pelvic  structures  in,  i.  722. 
Pelvic  portion  of  rectum,  ii.  212. 
Pelvic  viscera,  injuries  produced  by  surgeons 

during  operations  upon,  ii.  503. 
Pelvis,  cystic  tumors  in  cavity  of,  iii.  139. 
echinococcus,    iii.    139. 
diseases  of,  iii.   128. 
fractures  of,  iii.    117. 
causing    rupture    of    pelvic   bony    girdle, 

iii.  118. 
diagnosis   of,  iii.    123. 
with  rupture  of  bladder,  ii.  543. 
gunshot  wounds  of,  iii.  125. 
hemiiB  through   floor  of,  ii.  302. 
in  pyonephrosis,  ii.  425. 
injuries  of,  prognosis  of,  iii.   125. 
origins  of  abscesses  in  vicinity  of,  iii.   131. 
syphilis  of  bones  of,  iii.    131. 
tuberculosis  of  l)ones  and  joints  of,  iii.  129. 
tumors   of,   iii.   130. 
of  bones  of,  iii.  130. 

enchondroniata,  iii.   137. 
osteomata,  iii.   137. 
sarcoma,   iii.    138. 
Pendulous  tumors  of  nipple,  i.  073. 
Penetration,  i.  204. 
Penile  hypospadias,  ii.  041. 
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Penis,  acute  pyogenic  infection  of,  ii.  685. 
cellulitis  of,  ii.  685. 
chronic  lymphatic  edema  of,  ii.  686. 
congenital  anomalies  of,  ii.  679. 
constriction  of,  ii.  681. 
contusions  of,  ii.  681. 
diseases  of,  ii.  683. 
double,    ii.    679. 
elephantiasis  of,  ii.  686. 
erysipelas  of,  ii.  685. 
fracture  of,  ii.  681. 

symptoms  of,  ii.  681. 
incised,  contused,  and  gunshot  wounds  of, 

ii.  682. 

injuries  of,  ii.  681. 

tumors  of,  ii.  687. 

benign,  ii.  687. 

cancer,   ii.  691. 

diagnosis   of,   ii.   692. 
prognosis  of,  ii.  692. 
progress  of,  ii.  691. 
symptoms  of,  ii.  692. 
cancerous  ulcers,  ii.  691. 
cystic,  ii.  687. 
atheromatous  cysts,  ii.  688. 
cyst  adenoma,  ii.  687. 
horns,  ii.  689. 
lipoma,  ii.  688. 
malignant,  ii.  689. 
nonpapillary  epithelioma,  ii.  691. 
papillary  epithelioma,  ii.  690. 
papillomata,  ii.  688. 
•  sarcoma,  ii.  689. 

diagnosis  of,  ii.  690. 
Pcnitis,  ii.  685. 

Peno-acrotul  or  penile  hypospadias,  ii.  641. 
Peptic   ulcer   of  esophagus,   i.   612. 
Perforated   gastric   ulcer,   difficulties   in  diag- 
nosis of,  ii.  46. 
localized  peritonitis  from,  ii.  48. 
Perforating   ulcer  of  duoilenum,  ii.  50. 
case  of,  ii.  52. 
complications  of,  ii.   51. 
symptoms  an<l  signs  of,  ii.  51. 
of  foot,  iii.  612. 
of  w^ptinn  of  nose,  i.  408. 
Perforation    and    lodgment    of  gunshot,  i.  27. 
deljiyr<l,    from   contusion   of  wall   of  gut,  i. 

741. 
of  diuxh'nal  idccr,  ii.   'yl. 
of  esopliagns,   i.   GO.!, 
of  gastric   ulcer,  ii.    40. 
of  nicinhrane   of  Slirapncll,  i.   514. 
of  tuberculous  ulcers  of  intestine,  ii.   105. 
of  typhoid   ulcer  of  intestines,   ii.   98. 


Perforation    of    typhoid    ulcer    of    intestines, 
cases  of,  ii.  102,  103. 
differential  diagnosis  of,  ii.  101. 
hemorrhage  in,   ii.    101. 
prognosis  of,  ii.  101. 
symptoms   and  diagnosis  of,  ii.   99. 
blood  in,  ii.  100. 
facial  expression  in,  ii.  100. 
general    hemorrhage  in,   ii.    101. 
physical  signs  of,  ii.    100. 
pulse  in,  ii.   100. 
respiration  in,  ii.  100. 
temperature  in,  ii.  99. 
vomiting  in,  ii.  99. 
of  umbilicus  in  adults,  i.   703. 
Perforation    peritonitis    of    unknown    origin, 

ii.  47.  ' 

Perforative  appendicitis,  ii.  127. 
Pericarditis,  purulent,  i.  639. 
Pericardium,  diseases  of,  i.  067. 
effusions  into,  i.  667. 

signs  and  symptoms  of,  i.  667. 
injuries  to,  symptoms  of,  i.  6.'}8. 
wounds  of,  penetrating,  i.  637. 
Pericecal  hernia,  ii.  97. 

Perichondritis   of  cartilages   of   external  ear, 
i.  502. 
of  laryngeal  cartilages,  i.  589. 
Pericranitis  acuta,  i.  412. 
Pericystitis,  ii.  570. 
Periglandular     tissues,     infection     of,     with 

pyogenic  microbes,  i.  555. 
Perineal  dislocations  of  hip,  iii.  390. 
Perineal  hypospadias,  ii.  641. 
Perineo-scrotal  hypospadias,  ii.  641. 
Perinephric  abscess,  ii.  456,  458. 
differential   diagnosis  of,   ii.  461. 
etiology  of,  ii.  456. 
pathological  anatomy  of,  ii.  459. 
symptoms,  course,  diagnosis  of,  ii.  460. 
Perinephric  suppuration,   ii.   412,  432. 
Perinephritic  abscess,  ii.  458. 
differential  diagnosis  of,  ii,  461. 
pathological  anatomy  of,  ii.  459. 
symptoms,  course,  diagnosis  of,  ii.  460. 
Perinephritis,  ii.  456. 
etiology  of,  ii.  456. 
general    symptoms  of,   ii.   460. 
in   pyonephrosis,   ii.   425. 
li|M)matous,  ii.   458. 
sclerosing,  ii.  457. 
varieties  of,  ii.  457. 
Period  of   incubation   of  syphilis,   i.   309. 
Periorchitis,  acute  sero-flbrinous,   ii.   714. 
chronic  serous,  ii.  716. 
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Periorchitis,    chronic    serous,    causes     of,    ii. 
716. 
pathology  of,  ii.  716. 
hemorrhagica,  ii.  721. 
causes  of,  ii.  721. 
lesions  of,  ii.  721. 
physical  signs  of,  ii.  722. 
symptoms  of,  ii.  721. 
proliferating,  ii.  721. 
Periosteal  fibroma,  i.  231. 
Periosteal  sarcoma  of  femur,  signs  and  symp- 
toms of,  iii.  471. 
Periosteum,  acute  inflammation  of,  i.  412. 
Periostitis,  i.  186. 

acute  suppurative,  of  jaws,  i.  474. 
albuminosa,  i.   186. 
gummatous,  i.  413. 
of  jaws,  i.  475. 
syphilitic,  i.  189,  651. 

of  bones  of  forearm,  iii.  323. 
of  cranial  bones,  i.  413. 
tuberculous,  i.  650. 
Peripheral  distribution  of  sensory  nerves,  iii. 

10. 
Peripheral  neuron  injury,  symptoms  of,  iii.  8. 
Periphlebitis,  i.  333;   iii.  557,  561. 
Peripleuritic    abscesses    of    thoracic    wall,    i. 

649. 
Periproctitis,  ii.  232. 

Perirectal  structures,  circumscribed  inflamma- 
tions of,  ii.  233. 
Perirenal  extravasation,   ii.  412. 
Perirenal  suppuration,  ii.  458. 
differential  diagnosis  of,  ii.  461. 
pathological   anatomy  of,  ii.  459. 
symptoms,  course,  and  diagnosis  of,  ii.  460. 
Peristaltic  movements  of  intestine,  ii.  6. 
Peristaltic    waves,    in    diseases    of    abdomen, 
ii.  5. 
of  stomach   wall,  ii.  34. 
Perithelioma  of  foot,  iii.  642. 
of  kidney,  ii.  479. 
of  soft  parts  of  leg,  iii.  573. 
Peritoneal  exudate,  physical  signs  of,  in  peri- 
tonitis, i.  714. 
Peritoneum,  behavior  of,  when  exposed  to  in- 
fection and  trauma,  i.  706. 
general  considerations  of,  i.  705. 
injuries  of,  i.  732. 

general  and  special  data  of.  i.  736. 
relations  of  kidney  to,  i.  306. 

of  rectum  to,  ii.  213. 
sources  of  infection  of,  i.  706. 
tumors  of,  ii.  115. 
cystic,  ii.   116. 


Peritonitis,  ii.  90. 
aseptic,  i.  731. 
bacteria   causing,  i.  706. 
chronic,  i.  727. 
with  production  of  adhesions,  L  727. 
symptoms  of,  i.  728. 
chronic  exudative,  i.  727. 
differentia]  diagnosis  of,  i.  715. 
diffuse  purulent,  anorexia  in,  i.  711. 
cerebration  in,  i.  711. 
distention  of  bowel  in,  i.  714. 
general  and  local  symptoms  of,  i.  710. 
hiccough  in,  i.  714. 
leucocytosis  in,  i.  711. 
meteorism  in,  i.  714. 
pain  in,  i.  712. 
palpation  in,  i.  712. 
paralysis  of  bowel  in,  i.  714. 
]M>int  pressure  in,  i.  713. 
pulse  in,  i.  710. 
temperature  in,  i.  710. 
tympanites  in,  i.  714. 
urine  in,  i.   711. 
vomiting  in,  i.  713. 
examination  per  rectum  or  per  vaginam  in, 

i.  715. 
following   abdominal   operations,   i.   766. 
gonorrheal,  i.  719. 
localized,  i.  717. 
caused  by  lesions  of  pancreas,  i.  724. 
character  of  exudate  in,'i.  717. 
course  of,  i.  718. 
danger  of  delay  in  operating  in  cases  of, 

i.   715. 
following  abdominal  operations,  i.  767. 
from  perforated  gastric  ulcer,  ii.  48. 
secondary  to  inflammations  of  gall-blad- 
der, i.  723. 
subphrenic  abscess  in,  i.  724. 

symptoms  and  diagnosis  of,  i.  724. 
symptoms  of,  i.  718. 
pelvic,  diagnosis  of,  i.  720. 

fixation  of  pelvic  structures  in,  i.  722. 
perforation  of  unknown  origin,  ii.  47. 
physical    signs    of    peritoneal    exudate    in, 

i.  714. 
tul)erculous,  i.   728. 

symptoms  and  diagnosis  of,  i.  729. 
varieties  of,  i.  707. 

with  putrid  decomposition  of  exudate,  pro- 
gressive  purulent,  i.   709. 
Peritonsillar  abscess,  i.  493. 
Periureteritic  phlegmon,  ii.   508. 
Periureteritis,  ii.  506. 
Permanent  aspermatism,  ii.  697. 
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Peronei  of  foot,  inflammations  of,  iii.  619. 
Pes  cavus,  iii.  651. 
Pes  excavatus,  iii.   651. 
Pes  planus,  iii.  646. 
Phagedenic  ulcers,  iii.  564. 
Phalanges  of  fingers,  dislocations  of,  iii.  355. 
distal,  iii.  355. 
middle,  iii.  355. 
fractures  of,  iii.  350. 
Pharyngeal    wall,    posterior,    tuberculosis    of, 

i.  152. 
Pharynx,    acute    inflammatory    affections   of, 
i.  491. 
differential  diagnosis  of,  i.  493. 
foreign  bodies  in,  i.  491. 
injuries  of,  i.  490. 
stenoses    and    cicatricial    adhesions    in,    i. 

496. 
syphilis  of,  i.  495. 
tuberculosis  of,  i.  496. 
tumors  of,  mixed,  i.  497. 
of  lower  part  of,  i.  499. 
carcinoma,  i.   499. 
epithelioma,  i.  499. 
sarcomata,  i.  500. 
varicose  veins  in,  i.  497. 
Phimosis,  ii.  680. 
acquired,  ii.  680. 
symptoms  of,  ii.  680. 
Phlebitis,  iii.  557,  561. 

acute,  i.  335. 
Phlegmon,  diffuse,  i.  77. 
of  orbit,  i.  400. 
periureteritic,  ii.  508. 
spreading,  i.  77. 
typical,  of  palm,  i.  77. 
Phlegmonous  erysipelas,  i.  182. 
Phlegmonous    inflanmiation,   i.    76,    182. 
constitutional  symptoms  of,  i.  76. 
of  genitals,  ii.  670. 
of  gullet,  i.  611. 

symptoms  of,  i.  611. 
of  stomach,  ii.  55. 
Phlegmons,  circumscribed,  i.  76. 
Phloridzin  test,  ii.  322. 
Phosphorous  necrosis  of  jaws,  i.  475, 
Ptiotogr^phic  eystoscope,  ii.   530. 
l^renio  nerve,  divisdoisi  of,  1.  542.. 
Pia    mater,    acute    suppurative   inflammation 

of,  i.  4.32. 
l^les,   ii.   243. 

von   Pirquet  tul)erculin  test,  iii.  503. 
Pistol-shot  wounds  of  hand,  iii.  .357. 
Plantar  fas<'ia,  rupture  of,  iii.  591, 
Plantar  svphilides,  i,  323, 


Pleura,  diseases  of,  i.  654. 
auscultation  in,  i.  655. 
general  considerations  of,  i.   654. 
inflammatory  eflfusions  in,  i.  656. 
palpation  in,  i.  655. 
empyema  of,  i.  656. 
gunshot  wounds  of,  i.  737. 
infection  of  penetrating  wounds  of,  i.  633. 
putrid  empyema  of,  i.  657. 
tumors  of,  i.  658. 
actinomycosis,  i.  659. 
echinococcus,  i.  659. 
wounds  of,  nonpenetrating,  i.   630. 
penetrating,  i.  631. 
subcutaneous  emphysema  in,  i.  634. 
symptoms  of,  i.  631. 
Pleural    cavity,     noninfectious    eflfusions    in. 

i.  658. 
Pleuritis,  tuberculous,  i.  657. 
Plexiform  angioma,  i.  235. 
Plexiform  angiosarcoma,  i.  249. 
Plexiform  neuroma,  i.  238. 
of  neck,  i.  667. 
of  scalp,  i.  402. 
of  thigh,  iii.  467. 
Pneumatocele  capitis,  i.  399. 
Pneiimogastric  nerve,   wounds  of,  i.  541. 
Pneumonia,  i.  289. 

following  abdominal  operations,  i.  767. 
joint  inflammations  complicating,  iii.  223. 
Pneumothorax,    subphrenic,    i.    628. 
Point  pressure  in  diffuse  purulent  peritonitis. 

i,   713. 
Poisoned  arrow  wounds,  i.  21. 
characters  of,  i.  21. 
symptoms  of,   i.   21. 
Poisoning,   iodoform,  i.  219. 
lead,  i.  474. 
mercurial,  i.  474. 
Poliomyelitis  anterior,  iii.  529. 
Politzer  specula,  i.  506. 
Politzer's  method  of  testing  Eustachian  tube, 

i.  511. 
Polyarticular  rheumatism,  acute,  iii.  410. 
Polycystic  kidney,  ii.  493. 

clinical  importance  of,  ii.  494. 
diagnosis   of,   ii.   494. 
operative  results  of,  ii.  494. 
pathology  of,  ii.  403. 
Polypi  of  bladder,  ii.  601, 
Polypoid  growths  in  esophagus,  i.  620. 
Polyspermatism,  ii.  698. 
Popliteal   aneurism,  iii.  515. 

difl'erential  diagnosis  of,  iii.  518. 
ppcurrence,  etiology,  aijd  course  of,  iii.  ?1'- 
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Popliteal  aneurism,  symptoms  of,  iii.  517. 
Popliteal  artery,  iii.  516. 
Popliteal  bursa,  iii.  524. 
Popliteal     space,      anatomical     remarks     on 
(Gray),  iii.  515. 

relations    of    structures    contained    in,    iii. 
516. 

suppurative  processes  of,  iii.  526. 
Popliteal  vessels,  injuries  of,  iii.  487. 
Portal  vein,  septic  inflammation  of,  i.  99. 
Position  and  curvature  of  urethra,  ii.  636. 
Post-anesthetic  paralysis,  iii.  152. 
Posterior  dislocation  of  inner  end  of  clavicle, 
iii.   172. 

of   radius   and  ulna,   symptoms   and   diag- 
nosis of,  iii.  290. 

of  knee^  iii.  493. 

of  shoulder,  iii.  206. 
Posterior  portion  of  articular  surface  of  tibia, 

fracture  of,  iii.  647. 
Posterior  rhinoscopy,  i.  465. 
Posterior  thoracic  nerve,  injuries  of,  iii.  155. 

wounds  of,  i.  542. 
Posterior   tibial   nerve,    injuries   of,   iii.   440. 
Posterior  urethra,  extension  of,  infectious  in- 
flammation of,  ii.  729. 
Posterior  urethritis,  ii.  651. 

chronic,   ii.   653. 

duration  of,  ii.  652. 

symptoms  of,  ii.  662. 
Pott's  disease,  iii.  72. 

kyphus  in,  iii.  75. 

lumbar,  iii.  420. 
Pott's  fracture,   iii.   544. 
Precautions    to    be    used    in    catheterism,    ii. 

668. 
Prepatellar  bursse,  iii.  520. 

acute  pyogenic  infection  of,  iii.  522. 

tuberculosis  of,  iii.  523. 
Prepatellar  bursitis,  chronic  serous,  iii.  522. 
Prepeptone  in  urine,  ii.  559. 
Presenile  gangrene,  i.  205;   iii.  625. 

differential  diagnosis  of,  iii.  627. 

signs  and  symptoms  of,  iii.  626. 
Previsceral  space,  i.  545. 
Primary  aneurismal  hematoma,  i.  329. 
Primary  focal  hematomyelia,  iii.  46. 

diagnosis  of,  iii.  48. 

prognosis  of,   iii.   48. 

symptoms  of,  iii.  46. 
Primary  meningitis,  i.  432. 
Primary    nephrectomy    in    pyonephrosis,    ii. 

429. 
primary  sarcoma  of  lymph  glands  pf  neck,  i. 


Primary   synovial  tuberculosis  of  elbow,  iii. 

308. 
I*rimary   tuberculosis  of  mastoid   process,   i. 

517. 
Primary   and    secondary    syphilitic   eruptions 
of    mucous    membrane    of    mouth, 
i.   484. 
Principles  of  hemolytic  reactions,  iii.  697. 
Processes  of  popliteal  space,  suppurative,  iii. 

526. 
Proctitis,  ii.  226. 

Productive  or  deforming  type  of  chronic  ar- 
thritis, iii.  231. 
Progressive  purulent  peritonitis  with  putrid 

decomposition  of  exudate,  i.  709. 
Prolapse  of  anus  and  rectum,  ii.  247. 
diagnosis  of,  ii.  248. 
of  brain  through  a  wound,  i.  430. 
of  kidney  through  a  wound,  ii.  398. 
of  rectum,  diagnosis  of,  ii.  248. 
of  spleen   through   an  external   wound,   ii. 

189. 
of  ureter  into  bladder,  ii.  511. 
Proliferating  periorchitis,  ii.  721. 
Properitoneal  hernia.     See  Hernia. 
Prostate,  adeno-fibroma  of,  ii.  621. 
anatomical  remarks  on,  ii.  608. 
blood-vessels  of,  ii.  611. 
deformities  of,  ii.  611. 
diseases   of,   ii.    614. 
functions  of,  ii.  611. 
hypertrophy  of,  ii.  621. 
causation  of,  ii.  621. 
changes  in  bladder  as  result  of,  ii.  624. 
complications  of,  ii.  628. 
course  of  disease  in,  ii.  626. 
diagnosis  of,  ii.  628. 
difficult  urination  in,  ii.  625. 
dribbling  of  urine  in,  ii.  625. 
frequent  urination  in,  ii.   625. 
lengthening   and   distortion   of   prostatic 

urethra  in,  ii.  622. 
lesions  of,  ii.  621. 
occurrence    of,    ii.    621. 
symptoms  of,  ii.  624. 
vesical  calculus  as  result  of,  ii.  628. 
injuries  of,  ii.  614. 
methods  of  examining,  ii.  612. 
by  combined  rectal   and  urethral   exami- 
nation, ii.  613. 
by  endoscopy  and  cystoscopy,  ii.  613. 
by  rectal  palpation,  ii.  612. 
by  urethral  examination  with  metal  cath- 
eter, ii.  612. 
position  and  relations  of,  ii.  609. 
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Prostate,  secretion  of,  ii.  612. 
size  of,  ii.  608. 
structure  of,  ii.  610. 
tuberculosis  of,  ii.  618. 
occurrence  of,  ii.  610. 
pathological  lesions  of,  ii.  610. 
prognosis  of,   ii.   620. 
symptoms  and  diagnosis  of,  ii.  610. 
tumors  of,  ii.  620. 
benign,  ii.  620. 
cystic,  ii.  620. 
malignant,  ii.  620. 
carcinoma,  ii.  630. 
diagnosis  of,  ii.  631. 

symptoms  of,  ii.  630. 
sarcoma,  ii.  620. 
variations  in,  according  to  age,  ii.  611. 
Prostatic   calculi,   ii.    620. 

symptoms  and  diagnosis  of,  ii.  620. 
Prostatic  portion  of  urethra,  ii.  635. 
Prostatic  urethra,  lengthening  and  distortion 
of,  in  hypertrophy  of  prostate,  ii. 
622. 
true  cicatricial  contraction  of,  ii.  576. 
Prostatitis,  acute,  ii.  614. 

pathological  lesions  of,  ii.  615. 
symptoms  and  diagnosis  of,  ii.  615. 
chronic,  ii.  617. 

chronic  cicatricial,  result  of  prostatic  sup- 
puration, ii.  617. 
chronic  follicular,  ii.  617. 
parenchymatous,  ii.  617. 
Prostatorrhea,   ii.   618. 
Protopathic  sensibility,  iii.  112. 
Pruritus  ani,  ii.  226. 

symptoms  of,  ii.  226. 
Psammomata,  i.  267. 
Pseudoarthrosis,  iii.  190. 
Pseudoleukemia,  i.   155,  240. 

differential  diagnosis  of,  i.  243. 
[*aoas  abscess,  ii.  200. 

in  tuberculosis  of  spine,  iii.  75. 
Pubo-femoral   ligament,  iii.   378. 
Pulpification  of  kidney,  complete,  ii.  300. 
Pulse  following  abdominal  operations,  i.  765. 

in  diffuse  purulent  peritonitis,  i.  710. 
;^unctiired   wounds  of  bladder,  ii.  548. 
signs  and  symptoms  of,  ii.  548. 
of    testis,    ii.    72S. 
of  iirctor.   ii.  .lO.'i. 
signs  of  infection  in.  i.   11. 
*urulont      arthritis      of      shoulder-joint,      iii. 

221. 
!*urulent    inflammation    of    tunica    vaginalis 
testis,  ii.  715. 


Purulent  inflammations  of  joints  of  wrist  i 

hand,  acute,  iii.  372. 
Purulent  pericarditis,  i.  630. 
Pus  in  urine,   ii.  563. 
Pus-producing  bacteria,  varieties  of  diaes 

caused  by,  i.  60. 
Pustular  syphilides,  i.  321. 
Ihistule,  malignant,  of  scalp,  i.  396. 
Putrid  cystitis,  urine  of,  ii.  666. 
Putrid  empyema  of  pleura,  i.  657. 
Putrid  intoxication,  i.  87. 
diagnosis  of,  i.  88. 
symptoms  of,  i.  87. 
Pyelitis,  ii.  414. 
Pyelonephritis,  ii.  414. 
Pyemia,  i.  88;  iii.  567. 
cryptogenic,  i.  117. 
of  wounds,  i.  114. 
clinical  course  of,  i.   115. 
differential  diagnosis  of,  i.  118. 
methods  of  infection  of,  i.  114. 
symptoms  of,  i.  116. 
varieties  of,  i.   114. 
urethral,  ii.  666. 
Pyloric  spasm,  ii.  36. 
Pyloric  stenosis,  ii.  20. 
anatomical  notes  in,  ii.  33. 
anomalies  of  secretion  and  other  changes  : 

stomach  contents  in,  ii.  31. 
associated  lesions  of,  ii.  29. 
bubbling  sounds  and  sensations  in,  ii.  33. 
causes  of,  ii.  20. 

disturbances  of  general  health  in,  ii.  35. 
nausea  and  vomiting  in,  ii.  31. 
succussion  sounds  in,  ii.  35. 
symptoms  and  signs  of,  with  dilated  stoi 
ach,  ii.  31. 
Pylorus,  acute  obstruction  of,  ii.  37. 
cancers  of,  with  obstruction,  ii.  66. 
congenital   stenosis  of,  ii.  38. 
Pyogenic  bacteria,  pathological  character  o 

i.  67. 
Pyogenic  germs,  found  in  suppurative  lesion 
of  kidney,  varieties  of,  ii.  414. 
occurrence  of,  in  female  urethra,  i.  71. 
in  male  urethra,  i.  70. 
in   various  tissues,  i.  68. 
upon  mucous  membranes,  i.  69. 
upon  skin.  i.  68. 
Pyogenic   infection   of  aneurismal  sac.  i.  331. 
of  congenitally  misplaced  kidney,  ii.  372. 
of  joints,  course  of  disease  in,  i.  17.i. 
of  kidney,  subacute  cases  of,  ii.  -120. 
of  IjTnph  nodes  of  axilla,  iii.  212. 
of  penis,  acute,  ii.  685. 
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Pyogenic  infection  of  prepatellar  bursse,  acute, 

iii.  522. 
Pyogenic    infections    in     punctured    wounds, 
diagnosis  of,  i.  11. 
leucocyte   count  in,   practical   value  of,   i. 

113. 
of  kidney,  clinical  manifestations,  course, 
diagnosis  of,  ii.  417. 
hematogenous,  ii.  417. 
other  than  acute  and  subacute  hematog- 
enous,   clinical    characters   of,    ii. 
423. 
of  muscles,  iii.  240. 
sources  of  bacteria  in,  i.  71. 
varying  severity  of,  i.  66. 
Pyogenic  organisms,  local  effects  of,  i.  73. 

toxic  and  other  effects  of,  i.  72. 
Pyonephrosis,  ii.   424. 
case  of,  ii.  430,  433. 
condition  of  cavities  in,  ii.  425. 
constitutional   symptoms  of,   ii.   431. 
differential  diagnosis  of,  ii.  432. 
etiology  of,  ii.  428. 
mode  of  infection  in,  ii.  429. 
pain  attending,  ii.  431. 
pathological  details  of,  ii.  425. 
pelvis  and  calices  in,  ii.  425. 
perinephritis  in,  ii.  425. 
primary  nephrectomy  in,  ii.  429. 
pyuria  of,  ii.  430. 
size  of,  ii.  425. 
statistics  of,  ii.  428. 
symptoms  and  diagnosis  of,  ii.  430. 
tenderness  in,   ii.   431. 
tumor  in,  ii.  431. 
ureter  in,  ii.  426. 
urine  in,  ii.  429,  432. 
Pyonephrotic  kidney,  arterial  supply   of,   ii. 

428. 
Pyonephrotic  sac,  contents  of,  ii.  425. 
Pyopneumothorax,  subphrenic,  i.  628. 
Pyorrhea  alveolaris,  chronic,  i.  473. 
Pyuria,  ii,  563. 
in  primary  renal  tuberculosis,  ii.  440. 
in  stone  in  bladder,  ii.  588. 
in  stricture  of  urethra,  ii.  663. 
in  tuberculosis  of  bladder,  ii.  596. 
of  pyonephrosis,  ii.   430. 

Quadriceps   extensor  tendon,   rupture  of,   iii. 
491. 

Habiec,  i.  126. 

animals  affected  with,  i.  126. 
definition  of,  i.  126. 


Rabies,  detection  of  negri  bodies  in,  iii.  664. 
differential   diagnosis  of,  i.  134. 
distribution  of,  i.  126. 
in  dogs,  clinical  diagnosis  of,  i.  131. 
paralytic  type  of,  i.  132. 
symptoms  of  furious  type  of,  i.  131. 
in  man,  i.  126. 
paralytic  stage  of,  i.   133. 
paralytic  type  of,  i.  134. 
premonitory  symptoms  of,  i.   132. 
stage  of  excitement  of,  i.  133. 
incubation  of,  i.  127. 
nature  and  distribution  of  contagion  of,  i. 

127. 
pathology  of,  i.  128. 
postmortem  diagnosis  of,  i.  128. 
synonyms  of,  i.  126. 
Rachitic  deformity  of  femur,  iii.  464. 
Rachitic  scoliosis,  iii.  78. 
Rachitis,  i.  193,  273. 

Radiocarpal  joint,  dislocations  of,  iii.  346. 
Radiographs,  time  of  exposure  of,  i.  351. 
Radius,  dislocations  of,  iii.  299. 
by  elongation,  iii.  300. 
forward,  iii.   300. 
outward,  iii.  299. 
fractures  of  head  of,  iii.  270. 
of  lower  end  of,  iii.  270. 

rare,  iii.  286. 
of  neck  of,  iii.  272. 
of  shaft  of,  iii.  280. 
of  upper  ends  of,  iii.  267. 
lower  epiphysis  of,  iii.  326. 
subluxation  of,  in  little  children,  iii.  300. 
tuberculous   osteomyelitis  of   shafts   of,   iii. 

323. 
tumors  of,  iii.  324. 
Ranula,  i.  265. 
Raynaud's  disease,  i.  215. 
Reaction  of  degeneration,  iii.  110. 

of  urine,  ii.  555. 
Reagents    required    for    Noguchi    method    for 
serum  diagnosis  of  syphilis,  iii.  701. 
Recent  improvements  in  X-ray  apparatus  and 

technic,  iii.  668. 
Rectal    palpation    in    diseases    of    abdomen, 
ii.  11. 
in  examination  of  prostate,  ii.  612. 
Recti,  suppuration  behind,  i.  697. 
Recti   muscles,  diastasis  of,  ii.   298. 
Rectum,  acute   and   chronic  inflammation   of, 
ii.  226. 
atresia  of,  ii.   220. 
blood  supply  of,  ii.  215. 
chancroid  of,  ii.  228. 
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Keotiini,  fongenital  abnormalities  and  defects 
of,  ii.  219. 
diffuse     polypoid    hyi)ertrophy    of    mucous 

membrane  of,  ii.  252. 
foreign  bodies  in,  ii.  221. 
furuncles  of,  ii.  220. 
general  remarks  on,  ii.  212. 
gonorrliea  of,  ii.  227. 
gunshot  wounds  of,  ii.  224. 

symptoms  of,  ii.  224. 
Houston's  folds  or  valves  of,  ii.  215. 
infection  in  wounds  of,  ii.  225. 
inflammatory   stricture   of,  due   to   chronic 
inflammatory    lesions    of     mucous 
membrane  of  bowel,  ii.  240. 
symptoms  and  diagnosis  of,  ii.  241. 
injuries  of,  ii.  223. 
methoils  of  examining,  ii.  217. 

by  inspection,  ii.  217. 
nerve  supply  of,  ii.  210. 
pelvic  portion  of,  ii.  212. 
prolapse  of,  ii.  247. 

diagnosis  of,  ii.  248. 
proper,  tumors  of,  ii.  251. 
reflex  mechanisms  controlling,  iii.  15. 
relations  of,  to  peritx)neum,  ii.  213. 
stricture  of,  214. 
structure  of.  ii.  214. 

suppuration  of  tissues  surrounding,  ii.  232. 
syphilis  of,  tertiarj%  ii.  229. 
syphilitic  lesions  of,  ii.  229. 
tuberculosis  of,  ii.  230. 
tuberculous  ulceration  of,  i.  152. 
tumors  of.  ii.  249. 
cancer,  ii.  253. 

causation*  of,  ii.  254. 
diagnosis  of,  ii.   250. 
local  signs  of,  ii.  257. 
symptoms  and  diagnosis  of,  ii.  255. 
cylinder-celled     carcinoma,     classiflcation 

of,  ii.  253. 
epithelial,  ii.  251. 
villous  tumor  of,  ii.  252. 
Rectum    and    surrounding   structures,   inflam- 

nuitions  of,  ii.  225. 
Recurrent  dislocation  of  hip,  iii.  392. 
Hecnrrcnt  epididymitis,  ii.  731. 
Red  cells,  estimation  of   (Ewing),  i.  52. 
Redness  in  juute  abscess,  i.  SO. 
in   acute  ostcomycliti>,  i.   180. 
in   tuberculous  osteomyelitis,  i.   189. 
Reducible   hernia,  ii.   2()5. 

objective  symptoms  of,  ii.  200. 
Reflex.  Rabinski's,  iii.   15. 
Reflex  action,  disturbances  of,  iii.  14. 


Reflex    mechanisms    controlling    bladder    and 

rectum,  iii.   15. 
Reflexes  in  spinal-c»ord  injuries,  iii.  24. 
in  traumatic  hysteria,  iii.  66. 
in  traumatic  neurasthenia,  iii.  55. 
in  unclassified  forms  of  traumatic  neuroses, 

iii.  70. 
location  of,  iii.  32. 
skin,  iii.  15. 
tendon,  iii.   14. 
Refracting  stereoscope,  i.  306. 
Regional  cyanosis,  i.  214. 
Regional  diagnosis  of  brain  lesions,  iii.  087. 
Regional  ischemia,  i.  214. 
Regional  rubor,  i.  215. 
Relapsing   epididymitis,   ii.    731. 
Relation  of  parathyroid  glands  to  convulsive 

conditions,  iii.  667. 
Relations  between  spines  of  vertebrw  ami  >«p- 
ments  of  cord,  iii.  4. 
of  structures  contained  in   popliteal  spat*, 
iii.  516. 
Renal  artery,  aneurisms  of,  ii.  497. 
bruit  in,  ii.  498. 
diagnosis  of,  ii.  498. 
general  symptoms  of,  ii.  498. 
hematuria  in,  ii.  498. 
pain  in,  ii.  498. 
pulsation  in,  ii.  498. 

signs   and   symptoms   of,   separately  con- 
sidered, ii.  498. 
tumor  formation  in,  ii.  498. 
urine  in,  ii.  498. 
Renal    buds,   end-to-end  or   *'  tandem  **  fusion 

of,  ii.   375. 
Renal    calculi,    chemical    composition   of.   ii 

464. 
Renal  calculus,  symptoms  of,  ii.  467. 
Renal  colic,  ii.  468. 

Renal     hematuria,    conditions    attended    br, 
ii.  512. 
diagnosis  of,  ii.  513. 
due  to  tumors  of  kidney,  clinical  characters 

of,  ii.  488. 
from   malignant  tumors  of  kidney,  subje^ 

tive  symptoms  of,  ii.  487. 
from  prolonged  muscular  effort,  ii.  512. 
Renal    hemorrhage    in    malignant    tumors  of 

kidney,  ii.  487. 
Renal  pelvis,  primary   tumors  of,  ii.  484. 
Renal   tuberculosis,    bilateral    and   unilateral, 
ii.  436. 
cases    of    in    which    diagnosis    is   probable 
merely,  ii.    449. 
in  which  presence  is  certain,  iL  448. 
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Renal   tuberculosis,  eases  of,  with  other  foci 
in  genito-urinary  tract,  ii.  451. 
diagnosis  of,  ii.  447. 
general  observations  in,  ii.  451. 
other  kidney  in,  ii.  448. 
primary,   albumin,   urea,   ehlorids,  etc.,   in, 
ii.  440. 
anemia  in,  ii.  447. 
bacteriology  of,  ii.  441. 

animal  inoculation  in,  ii.  443. 
culture  methods  in,  ii.  44.3,  444. 
differential  staining  in,   ii.  442. 
bad  results  of  local  treatment  in,  ii.  439. 
blood  in,  ii.  441. 
eases  of,  ii.  451. 
casts  in  urine  in,  ii.  441. 
changes  in  urine  in,  ii.  440. 
digestive  disturbances  in,  ii.  447. 
disturbance  of  urination  in,  ii.  439. 
formation  of  palpable  tumor  in,  ii.  447. 
influence  of,  on  general  health,  ii.  447. 
methods    of    finding    tubercle    bacilli    in, 

ii.  442. 
pyuria  in,  ii.  440. 
subjective  symptoms  referable  to  kidney 

region  in,  ii.  446. 
symptoms  and  diagnosis  of,  ii.  438. 
with    degenerative    changes    in   tuberculous 
deposits,  these  abscesses  communi- 
cating with  renal  pelvis,  ii.  445. 
Kenal   vein,  thrombosis  of,  in   malignant  tu- 
mors of   kidney,  ii.   491. 
Renal  veins,  ii.  313. 

Respiration,  movements  accompanying,  ii.  22. 
Respiratory  mobility,  ii.  22. 
R^um^  of  Sondern's  plan  for  examination  of 
urine  in  which  tubercle  bacilli  may 
be  present,  ii.  445. 
Retained  testis,  ii.  290,  706. 
Retention  cysts,  i.  263. 
Retention  of  milk,  i.  676. 
Retention  of   urine   following  abdominal  op- 
erations, i.  764. 
Retromammary  abscess,  i.   675. 
Retroperitoneal    tissues,    tumors    of,    benign, 

it  115. 
Retropharyngeal  abscess,  i.  494,  550. 
in  tuberculosis  of  spine,  iii.  75. 
signs  and  symptoms  of,  i.  550. 
Retropharyngeal  space,  abscesses  of,  i.  551. 
Retrovisceral  space,  i.  545. 
Rhabdomyoma,  i.  240. 
Rheumatic  fever,  acute,  iii.  673. 
Rheumatism,  acute  articular,  i.  182;   iii.  224. 
gonorrheal,  i.  173. 


Rhinitis,  atrophic,  i.  467. 

hypertrophic,  i.  467. 
Rhinoscopy,  anterior,  i.  465. 

posterior,  i.  465. 
Ribs,   acute  osteomyelitis   of.  i.  650. 
cervical,  symptoms  of,  i.  531. 
congenital  deformities  of,  i.  622. 
dislocations  of,  i.  647. 

from   cartilages,   i.   647. 
enchondromata  of,  i.  653. 
separation   from    one   another   of  cartilages 
of,  i.   648. 
Kibs  and  cartilages,  fractures  of,  i.  64.5. 

diagnosis  of,  i.  640. 
Ricochet,   deforming    effect    of,   upon    bullets, 
i.  25. 
effects  of,  i.  31. 
Riggs*s  disease,  i.  473. 
Rigidity  of  spine,  iii.  73. 

Rinne's  test  for  bony  conduction  of  ear,  i.  509. 
Riva  Rocci  apparatus,  i.  50. 
Rodent  ulcer,  i.  257:  iii.  554. 
Rosenbach's  crysip(»loi(l,  iii.  365. 
Rotary  displacement,  i.  293. 
Rubor,  regional,  i.  215. 
Rupia,  i.  322. 

Rupture  of  abdominal  muscles,  i.  693. 
of  alimentary  tract,  i.  740. 
of  bladder,   ii.  543. 
character    and    situations    of    lesions    in, 

ii.  544. 
difTerential  diagnosis  of,  ii.  546. 
extraperitoneal,  ii.  544. 
fracture   of  pelvis  with,   ii.   543. 
predisposing  causes  of,  ii.  544. 
symptoms  of,  ii.  545. 
treatment  of,  ii.  547. 
of  corpora  cavernosa,  ii.  681. 

symptoms  of,  ii.  681. 
of  esophagus,  i.  605. 
of  gut,  i.  744. 
of  intestine,  i.  740. 
of  large  intestine,  i.   748. 
of  left  common  iliac  vein,  iii.   123. 
of  ligament um  patella;,  iii.  491. 
of  mesentery,  i.  744. 
of  mus<rles,  signs  of,  i.   4. 
of  plantar  fascia,  iii.  591. 
of    polycystic    kidney,    notes    on    case    of,. 

'  iii.  661. 
of  (piadriccps  extensor  tendon,  iii.  491. 
of  spleen,  subcutaneous,  diagnosis  of,  ii.  187, 
of  stomach,  i.  740. 
of  tendons   of  foot,  iii.  590. 
of  forearm,  iii.  321. 
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Rupture  of  urethra,  iii.  124. 
Ruptures  of  brachialis  antieus,  iii.  235. 
of  coraco-brachialis,  iii.  235. 
of  muscles  of  upper  arm  by  muscular  ac- 
tion, iii.  234. 
of  triceps,  iii.  235. 
Sacculated  stomach,  ii.  36. 
Sacrococcygeal  region,  congenital  tumors  of, 
iii.  103. 
dermoid  cysts,  iii.  103. 
lipomata,  iii.  103. 
Sacro-coxitis,   iii.    129. 
Sacro-iliac  disease,  iii.  129. 

differential  diagnosis  of,  iii.   130. 
Sacro-iliac  joint,  tuberculosis  of,  iii.  129. 
Sacrum,  isolated  fractures  of,  iii.  121. 
Salivary   calculus   in   Wharton's  duct,   diag- 
nosis of,  i.  520. 
Salivary  ducts,  cystic  dilatation  of,  i.  523. 
foreign  bodies  in,  i.  519. 

diagnosis  of,  i.  510. 
formation  of  calculi  in,  i.  519. 
Salivary  fistula,  i.  518. 
Salivary  glands,  cysts  of,  i.  524. 
inflammations  of,  i.  520. 
syphilis   of,   i.   523. 
tuberculosis  of.  i.  523. 
tuberculous  inflammation  of,  i.  523. 
tumors  of,  i.  524. 
adenoma,  i.  527. 
angioma,  i.  524. 
carcinoma,  i.  527. 

soft  cellular  form  of,  i.  528. 
fibroma,  i.  524. 
fibro-sarcoma,  i.  524. 
lipoma,  i.  524. 
lymphangioma,  i.  524. 
mixed,  i.  524. 

diagnosis  of,  i.  526. 
sarcoma,  i.  524. 
scirrhus,  i.  527. 
spindle-celled  sarcoma,  i.  524. 
Sapremin,  i.  87. 

combinations  of,  with  septic,   saprophytic, 

and  pyogenic  infection,   i.  92. 
diagnosis  of,  i.  88. 
symptoms  of,  i.  87. 
Sarcoma,  i.  244. 

differential    diagnosis    between    carcinoma 

and,  i.  251. 
from   dura,   i.    415. 
general  characters  of,  i.  251. 
large  round-celled,  i.  247. 
of  abdominal  wall,  i.  699. 
of  bladder,  symptoms  of,  ii.  601,  607. 


Sarcoma  of  brain,  i.  437. 
of  breast,  i.  683. 
of  face,  i.  454. 
of  femur,  iii.  470. 

periosteal,   signs   and    symptoms  of,   iii. 
471. 

prognosis  of,   iii.   472. 
of  foot,  iii.  642. 
of  hand  and  fingers,  iii.  374. 
of  humerus,  iii.  246. 

diagnosis  of,  iii.  247. 
of  jaws,  i.  477,  479. 
of  kidney,  ii.  478. 
of  lower  part  of  pharynx,  i.  600. 
of  lung,  i.  664. 

of  lymph  glands  of  neck,  primary,  i.  55G. 
of  muscles  of  thigh,  iii.  466. 
<;f  neck,  i.  568. 
of  pelvis,  iii.   138. 
of  penis,  ii.  689. 

diagnosis  of,  ii.  690. 
of  prostate,  ii.  629. 
of  salivary  glands,  i.  524. 
of  scalp,  i.  404. 

of  scapula,  symptoms  of,  iii.  218 
of  skull,  i.  415. 
of  soft  parts  of  leg,  iii.  575. 
of  spermatic  cord  and  coverings  of  testis, 

ii.  722. 
of  spinal  vertebrs,  iii.  85. 
of  stomach,  ii.  69. 
of  testis,  ii.  741. 

prognosis  of,  ii.  741. 
of  thoracic  wall,  i.  653. 
of  thymus  gland,  i.  580. 
of  thyroid  gland,  i.  578. 
of  tibia,  iii.  577. 
of  tongue,  i.  487. 
of  ureter,   ii.   511. 
pigmented,   i.  250. 
small  round-celled,  i.  246. 
spindle-celled   (Tillmanns),  i.  248. 

of  salivary  glands,  i.  524. 
Saturday  night  paralysis,  iii.  107,  158. 
Scalp,      anatomical     observations      in      o|)en 
wounds  of,  i.  389. 

in  subcutaneous  wounds  of,  i.  386. 
aneurisms  of.  i.  399. 
anthrax  of,  i.  396. 
arterial  supply  of,  i.  389. 
bird-shot  wounds  of,  i.  391. 
carbuncle  of,   i.  397. 
chancre  of,  i.   398. 
contused  wounds  of,  i.  390. 
diseases  of,   i.  394. 
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Scalp,  eczema  of,  i.  396. 

edematous  tumors  of,  in  new-born,  i.  387. 

emphysema  of,  i.  398. 

erysipelas  of,  i.  394. 

furuncles  of,   i.   396. 

gummata  of,  i.  398. 

gunshot  wounds  of,  i.  391. 

hairy,  subcutaneous  abscesses  of,  i.  395. 

incised  wounds  of,  i.  390. 

lacerated  wounds  of,  i.  390. 

lupus  of,  i.  398. 

malignant  pustule  of,  i.  396. 

open  wounds  of,  i.  389. 

punctured  wounds  of,  i.  391. 

secondary  macules  on,  i.  398. 

subcutaneous  wounds  of,  i.  386. 

signs  of  contusion,  i.  386. 
syphilitic  lesions  of,  i.  398. 
tuberculous  ulcers  of,  i.  398. 
tumors  of,  i.  400. 

angioma  simplex,  i.  402. 

angiomata.     See  Cirsoid  Aneurism. 

atheromatous  cyst,  i.  400. 

blood  cysts,  i.  403. 

carcinoma,  i.   402. 

dermoid  cyst,  i.  400. 

enchondroma,  i.  404. 

endotheliomata,  i.  404. 

fil)roma,  i.  402. 

keloid,   i.   402. 

lipoma,  i.  403. 

neuro-fibromata,  i.  402. 

nevus   vasculosus,   i.  402. 

osteoma,  i.  404. 

papillomata,  i.  400. 

plexiform  neuroma,  i.  402. 

sarcoma,  i.  404. 

sebaceous  cyst,   i.  400. 

ulcerating  epithelioma  of,  i.  398. 
veins  of,  i.  389. 
warts  of,  i.  400. 
Scaphoid,   dislocation  of,   iii.   345. 

fractures  of,  iii.  595. 
Scapula,  acromion  process  of,  iii.  328. 
acute  purulent  osteomyelitis  of,  iii.  218. 
congenital  elevation  of,  iii.  140. 
diseases  of,  iii.  218. 
fractures   of,   iii.    172. 

of  body  of,  iii.  173. 

of  neck  of.  iii.  174. 

of  spine  of,  iii.  173. 

of  upper  angle  of.  iii.   173. 
malignant  tumors  of,  iii.  218. 

sarcoma,  prognosis  of,  iii.  219. 
treatment  of,  iii.  219. 


Scapula,  tuberculosis  of,  iii.  218. 

tumors  of,  iii.  218. 
Schlagintweit's  cystoscope,  ii.  326. 
Sciatic  aneurisms  of  buttock,  iii.  134. 
Sciatic  nerve,  injuries  of,  iii.  437. 
Sciatica,  iii.  456. 

differential  diagnosis  of,  iii.  457. 

symptoms  of,  iii.  456. 
Scirrhous  carcinoma  of  breast,  i.  686. 
Scirrhus,  of  salivary  glands,  i.  627. 
Scirrhus  carcinoma,  i.  261. 
Sclerosing  form  of  syphilis  of  testis,  ii.   . 
Sclerosing  osteomyelitis,  i.  186. 
Sclerosing  perinephritis,  ii.  457. 
Sclerosis  of  tongue,  syphilitic,  i.  4F0. 
Scoliosis,  iii.  78. 

habitual,  iii.  79. 

rachitic,  iii.  78. 

static,  iii.  79. 

symptoms  and  diagnosis  of,  iii.  80. 
Scrotal  hypospadias,  ii.  641. 
Scrotum,    acute    inflammatory    processes    of, 
ii.  711. 

anatomy  of,  ii.  702. 

contusions  of,  ii.  710. 

diseases  of,  ii.  710. 

€»czcma  marginatum  of,  ii.  710. 

edema  of,  ii.  712. 

elephantiasis  of,  ii.   712. 

erysipelas  of,  ii.  712. 

gunshot  w(mnds  of,  ii.  710. 

injuries  of,  ii.  710. 

open  wounds  of,  ii.  710. 

skin  of,  ii.   702. 

tumors  of,  ii.  712. 
angioma,  ii.  713. 
cancer,  ii.  713. 

prognosis  of,   ii.   714. 
cysts,  ii.  712. 

dermoid,   ii.    712. 
sebaceous,  ii.  712. 
Scurvy,  i.  474. 
Sebaceous  cysts  of  face,  i.  456. 

of  scalp,   i.  400. 

of  scrotum,  ii.  712. 
Secondary  abscesses  in  liver,  i.  99. 
Secondary  aneurismal   hematoma,  i.   329. 
Secondary  carcinomatous  infection  of  lymph 

nodes  of  neck,  i.  557. 
Secondary  macules  on  scalp,  i.  398. 
Secondary  meningitis,  i.  433. 
Secondary  suture  of  nerves,  iii.  116. 
Secondary  syphilis,  i.  318. 

blood   in,  i.  318. 

of   tongue,   i.   486. 
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Secondary  syphilis,  typical,  characteristic  di- 
agnostic signs  of,  i.  318. 
Secondary  tubercular  infections,  i.  161. 
Secondary    tuberculous    invasion    of    muscle, 

iii.  241. 
Secretion  of  prostate,  ii.  612. 
of  seminal  vesicles,  ii.  694. 
Segregators,    methods   of  obtaining  separate 

urines  by,  ii.  346. 
Semen,  microscopic  examination  of,  ii.  696. 
pathological  changes  in,  ii.  697. 
variations  in  color  of,  ii.  698. 
Semilunar  hone,  dislocation  of,  iii.  344. 
Semilunar  cartilages,  dislocation  and  fracture 

of,  iii.  482. 
Seminal   vesicles   and   semen,   anatomical   re- 
marks on,  ii.  694. 
gonorrheal  inflammation  of,  ii.  700. 

chronic,  ii.  701. 
inflammation  of,  ii.  700. 
injuries  of,   ii.   69;"). 

method  of  obtaining  contents  of,  ii.  695. 
secretion  of,  ii.   694. 

simple  catarrhal  inflammation  of,  ii.  700. 
tuberculosis  of,  ii.  701. 
Seminal  vesiculitis,  ii.  700. 
Sensation,  disturbances  of,  iii.  10. 
Sense  of  smell,  i.  420. 

of  taste,  i.  420. 
Sensibility,  deep,  iii.  112. 
epicritic,  iii.    112. 
protopathic,  iii.  112. 
to  light  touch,  iii.  113. 
Sensory    disturbances    in    organic    disease    of 

brain,   iii.   687. 
Sensory  field  in  brain,  i.  419. 
Sensory     nerves     in     hand,     distribution     of, 
iii.   161. 
peripheral  distribution  of,  iii.  10. 
Sensory  symptoms  in  injuries   of  the   nerves, 
iii.  111. 
in  spinal-cord  injuries,  iii.  23. 
in  unclassified  forms  of  traumatic  neuroses, 

iii.  70. 
of  injuries  of  median  nerve,  iii.  160. 

to  ulnar  nerve,  iii.  163. 
of  traumatic  neurasthenia,  iii.  53. 
Separation   of  apophysis,  i.  275. 

of    cartilages    of    ribs    from    one    another, 

i.  648. 
of  epiphyses,  i.  276. 
of  epiphysis,  i.  181. 

of   femur,   iii.   397,   447. 
of  tibia,  iii.  543. 
of  lower  epiphysis  of  humerus,  iii.  265. 


Separation  of  splinter,  i.  275. 

of   symphysis   pubis    and   sacro-iliac  joi 

iii.  119. 
of  tubercle  of  tibia,  iii.  535. 
of  upper  epiphysis  of  humerus,  iii.  183. 
of  tibia,  iii.  535. 
Sepsis,  urethral,  ii.  666. 

symptoms  of,  ii.  669. 
Septic  cellulitis,  i.  77. 
Septic  diseases,  blood  cultures  in,  i.  89. 
method  of  procedure  in  making  of,  i.  9.», 
typical  characters  of,  i.  88. 
Septic  infarction  of  spleen,  ii.   190. 
Septic  infection,  local  signs  of,  i.  !I3. 
special  groups  of  symptoms  of,  i.  101. 
in  alimentary  canal,  i.  101. 
in  heart,  i.  102. 
in   kidney,   i.    102. 
in  liver,  i.   102. 
in  lungs,  i.  102. 
in  nervous  system,  i.  102. 
in  skin,  i.  102. 
in  spleen,  i.  102. 
Septic  inflammation  of  portal  vein,  i.  99. 
Se))tic   intoxication,   i.   88,  90. 
as    result    of    errors    in     aseptic    te<»hn 

i.  91. 
constitutional  symptoms  of,  i.  91. 
Septic  processes,  blood  in,  i.  103. 
Septic  thrombophlebitis  of  mesenteric  veil 

i.  99. 
Septicemia,  i.  88,  287. 

produced  by  Bacillus  aerogem^  capsulati 

i.  95. 
true,  signs  and  symptoms  of,  i.  95. 
Septico-pyemia,  i.  89. 
case  of,  i.  98. 

from  appendicitis,  i.  99. 
SequeljB  of  stricture  of  urethra,  ii.  665. 
Sequestration  dermoids,  i.  266. 
Serous  prepatellar  bursitis,  chronic,  iii.  522. 
Serous  synovitis,  chronic,   iii.  228. 

of  elbow,  noninfectious,  iii.  ,303. 
Serum   albumin   in  urine,   ii.   558. 

quantitative  determination  of.  ii.  559. 
Serum  diagnosis  of  syphilis,  iii.  696. 
Xoguchi  method   for,  iii.   700. 
reagents  required  for,  iii.  701. 
test  in,  iii.  170. 

simplified   for   clinical    laboratory,  iii 
703. 
Shaft  of  femur,  fractures  of,  iii.  440. 
displacements  in,  iii.  441. 
signs  and  symptoms  of.  iii.  442. 
of  fibula,  fractures  of,  iii.  548. 
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Sliaft  of  humerus,  fractures  of,  iii.   190. 
eoniplieaiions  of,  iii.  191. 
failure  of  union  in,  iii.  192. 
causes  of,  iii.  192. 
diagnosis  of,  iii.   198. 
tuberculosis  of,  iii.  244. 
of  radius,  fracture  of,  iii.  280. 

tuberculous  osteomyelitis  of,  iii.  323. 
of  tibia,  fractures  of,  iii.  536. 

signs  and  symptoms  of,  iii.  537. 
tuberculosis  of,  iii.  569. 
of  ulna,  fracture  of,  iii.  279. 
Shock,  i.  57. 

after  contusions  of  abdomen,  i.  692. 
cerebral,  i.  424. 
conditions  modifying,  i.  57. 
delayed,  i.  58. 

following  abdominal  operations,  i.  762. 
hemorrhage  and,  i.  58. 
local,  i.  59. 

signs  and  symptoms  of,  i.  57. 
Shortening  in  hip-joint  disease,  iii.  415. 
of  limb  in  fractures  of  neck  of  femur,  iii. 
401. 
Shotgun,  effects  of,  at  short  range,  i.  43. 

wounds  produced  by,  i.  43. 
Shoulder,  dislocations  of,  iii.  199. 
habitual,  iii.  208. 

intracoracoid   or   subclavicular,   iii.   205. 
old  unreduced,  iii.  209. 
pathology  of,  iii.  201. 
posterior,  iii.  206. 
subglenoid,  iii.  205. 
symptoms  and  diagnosis  of,  iii.  202. 
open  wounds  of,   from   blunt  violence,   iii. 

145. 
tumors  of,  iii.  215. 
Shoulder    and    shoulder    region,    injuries    of. 
iii.  143. 
prognosis  of,  iii.  150. 
Shoulder-joint,  contusions  and  sprains  of,  iii. 
175. 
diseases  of  bursoR  in  vicinity  of.  iii.  210. 
dislocations  of.  congenital,  iii.  142. 
paralytic,  iii.  142. 
produced  during  delivery,   iii.    142. 
gunshot  wounds  of,  iii.   176, 
inflammations  of,  iii.  220. 
due  to  infections,  iii.  221. 
gonorrheal,  iii.  222. 
syphilitic,  iii.  226. 
typhoid,  iii.  223. 
injuries  of,  iii.  175. 
open  wounds  of,  iii.  176. 
purulent  arthritis  of,  iii.  221. 
61 


Shoulder-joint,  tuberculosis  of,  iii.  224. 
Shoulder    region,    congenital    defects    of,    iii. 

140. 
Shrapnell's  membrane,  i.  507. 

perforations  of,  i.  514. 
Siegers  pneumatic  otoscope,  i.  508. 
Simple  hyperemia,  i.  576. 
Simple  lymphangioma  of  tongue,  i.  487. 
Simplified  method  of  Noguchi  test  for  serum 
diagnosis   of  syphilis   for  clinical 
laboratory,  iii.  703. 
Simultaneous    dislocation   of    both    hips,    iii. 

391. 
Sinuses  of  brain,  injuries  of,  i.  426. 
Skin,  effects  of  black  powder  upon,  i.  34. 
fired  at  short  range,  i.  33. 
of  discharge  of  pistols  upon,  loaded  with 

smokeless  powder,  i.  34. 
of  smokeless  powder  upon,  i.  35. 
fired  at  short  range,  i.  33. 
gummata  of,  i.  324. 
in  exophthalmic  goiter,  iii.  681. 
in  status  lymphaticus,  iii.  705. 
of  axilla,  iii.  212. 
of  hand,  tuberculosis  of,  iii.  366. 
of  scrotum,  ii.  702. 
septic  infections  of,  i.  102. 
luljerculosis  of,  i.  150. 
Skin  cancer,  i.  257. 
Skin  reflexes,  iii.  15. 

Skin  and  subcutancMnis  tissues  in  vicinity  of 
elbow,  injuries  and  diseases  of,  iii. 
310. 
Skull,  aneurism  of  arteries  of,  i.  415. 
atrophy  of,  i.  414. 
circumscribed  fractures  of,  i.  405. 
depressed  fractures  of,  i.  406. 
diagnosis  of  injuries  of,  i.  405. 
diseases  of,  i.  412. 
fissures  of,  i.  405. 

generalized  brain  injury  with  fissured  frac- 
tures of,  i.  409. 
symptoms  of,  i.  410. 
gunshot  fractures  of,   i.   408. 
hemorrhage  from  middle  meningeal  artery 
in    circumscribed    fractures    of,    i. 
408. 
hypertrophy  of,  i.  414. 
imperfect  ossification  of.  i.  414. 
injuries  of,  diagnosis  of,  i.  405. 

of  cranial  nerves  within,  i.  427. 
necrosis  of,  i.  414. 
sarcoma   of,   i.   415. 
tubercular  inflammation  of,  i.  412. 
Sleeping  paralysis,  iii.  157. 
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Sloughing  or  gangrenous  ulcers,  iii.  554. 
Small  intestine,  bullet  wound  of,  i.  745. 
Smokeless  powder,  characters  of,  i.  34. 
effects  of,  i.  41. 

upon  linen,  gross,  i.  37. 

microscopic,  i.  39. 
upon  skin,  i.  35. 
fired  at  short  range,  i.  33. 
in    diHcharge    of    pistols    loaded    with, 
i.  34. 
Snake  bites,  i.  13. 
mortality  in,  i.  20. 
of    cobra,    symptoms    of    poisoning    by,    i. 

IJ). 
of  colubrine  snakes,  i.  13. 
of  rattlesnake,  symptoms  of,  i.   18. 
of  viperidff,  i.  15. 
treatment  of,  i.  20. 
Snake  venom,  i.   17. 
actions  of,  i.  17. 
characters  of,  i.   17. 
chemistry  of,  i.   17. 
poisonous  principles  of,  i.  17. 
blood-clotting,  i.  18. 
hardening  of  blood  cells,  i.   19. 
hemorrhagic,  i.   18. 
loss     of     bactericidal     power     of    blood, 

i.   19. 
neurotoxin,  i.  18. 
solution  of  blood  cells,  i.  19 
of  tissue  cells,  i.  19. 
Snakes,  bush  master,  i.  16. 
cobra,  i.  14. 
African,  i.  15. 
Indian,   i.   15. 
crotalus,  i.  15. 

varieties  of,  i.  15. 
fcr  lie  lance y  i.  16. 
Krait,  i.   14. 
land,  i.  14. 
moccasin,  i.  16. 
pit  vipers,  i.  15. 
sea,  i.  14. 
vipers,  i.  15. 

habitat  of,  i.  16. 
varieties  of,  i.  16. 
Snakes*  teeth,  arrangement  of,  i.  13. 
Snapping  finger,  iii.  371. 
Soft  fibroma  of  face,  i.  453. 
Soft-nosed  bullets,  effects  of,  i.  32. 

diagnosis  of.  i.  33. 

Soft  parts  of  foot,  tuberculosis  of,  iii.  614. 

of  foot  and  nnkle,  diseases  of,  iii.  610. 

of  forearm,  open   wounds  of,   iii.   316. 

subcutaneous  injuries  of,  iii.  314. 


Soft  parts  of  leg,  injuries  of,  iii.  532. 
tumors  of,  iii.  573. 
angioma,  iii.  573. 
endothelioma     and     perithelioma,    iii. 

573. 
epitheliomata,  iii.  574. 
lipoma,  iii.  573. 
sarcoma,  iii.  575. 
of  thigh,  tumors  of,  iii.  465. 
neuroma,  iii.  467. 
plexiform  neuromata,  iii.  467. 
sarcomata  of  muscles,  iii.  466. 
of  upper  arm,  tumors  of,  iii.  241. 
of  wrist  and  hand,  diseases  of,  iii.  360. 
Sole  of  foot,  deeply  seated  suppurative  proc- 
esses of,  iii.  610. 
Sondern's  plan  for  examination  of  urine   in 
which  tubercle  bacilli  may  be  pres- 
ent, r^sum^  of,  ii.  445. 
Space  between  tibia  and  femur,  dislocatioHB 
of  patella  into,  iii.  496. 
of  Retzius,  tuberculosis  of,  i.  697. 
surrounding  the  great  vessels,  i.  545. 
Spasm  of  vesical  sphincter,  ii.  575. 

pyloric,  ii.  36. 
Spasmodic  contraction  of  muscles,  iii.  14. 
Spasmodic    strictures    of   esophagus,    i.    612, 
613. 
of  nervous  origin,  i.  614. 
Spasmodic  torticollis,  i.  533. 
Spasms  of  facial  muscles,  i.  463. 
Special  groups  of  symptoms  in  septic  infec- 
tions, i.  101. 
of  alimentary  canal,  i.  101. 
of  heart,  i.  102. 
of  kidneys,  i.  102. 
of  liver,  i.  102. 
of  lungs,  i.   102. 
of  skin,  i.  102. 
of  spleen,  i.   102. 
Specific  gravity  of  urine,  ii.  554. 
Speech  areas  in  brain,  i.  420. 
Spermatic  cord,  acute  hydrocele  of,  ii.  715. 
anatomy  of,  ii.  709. 
coverings  of,  ii.  705. 
hydrocele  of,  encysted,  ii.  718. 

multilocular,  ii.  719. 
results  of  injuries  to,  ii.  728. 
tumors  of,   ii.   722. 
fibroma,  ii.   722. 
lipoma,  ii.  722. 
sarcoma,   ii.   722. 
Spermatocele  and  other  cysts  of  epididymis. 

ii.   719. 
Sphincters  in  traumatic  hysteria,  iii.  CO. 
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Spina  bifida,  iii.  96. 

differential  dia^iosis  of  several  forms  of, 

iii.  102. 
prognosis  of,   iii.    101. 
symptomii  of,  iii.   100. 
Spina  bifida  occulta,  iii.  100. 
Spina  ventosa,  i.  158. 

Spinal  accessory  nerve,  division  of,  i.  542. 
Spinal  concussion,  iii.  49. 
Spinal  cord,  iii.  4. 

anatomical    and     physiological     notes    on, 

iii.  1. 
compression  of,  iii.  88. 
concussion  of,  iii.  49. 
conturticm   and    laceration  of,   iii.   20. 
functions  of,  iii.  5. 
gunshot  wounds  of,  iii.  45. 
injuries  of,  iii.   19. 
affecting  bladder,  ii.  578. 
anesthesia  in,  iii.  30. 
bed-sores  in,  iii.  26. 
causation  and  mode  of  production  of,  iii. 

21. 
ecchymosis  in,  iii.  28. 
elective  anesthesia  in,  iii.  24. 
focal  diagnosis  of,  iii.  27. 
genito-urinary   symptoms   in,   iii.   25. 
hyperesthesia  and  paresthesia  in,  iii.  24. 
motor   symptoms   of,   iii.   22. 
neurological  focal  signs  in,  iii.  28. 
pain  in,  iii.  23. 
paralysis  in,  iii.  29. 
pathology  of,  iii.  20. 
reflexes   in,   iii.  24. 
sensory  symptoms  in,  iii.  23. 
symptoms  referable  to  digestive  tract  in, 

iii.  26. 
vasomotor  and   trophic   disturbances   in, 
iii.  26. 
paralysis    following    injuries   and    diseases 

of,  general  characters  of,  iii.  13. 
stab  wounds  of,  iii.  45. 
sN-mptoms  of  injury  and  disease  of,  iii.  6. 
tumors  of,  table  of,  iii.  90. 
wounds  of,  iii.  45. 
Spinal  hemiplegia,  iii.  23. 
Spinal   segments,   distribution   of,  to   muscles, 

iii.  29. 
Spinal  vertebrte,  syphilis  of,  iii.  83. 
symptoms   of,   iii.   84. 
tumors  of,  iii.  85. 
diagnosis  of,  iii.  89. 
varieties  of.  iii.  85. 
angioma,  iii.  87. 
bony  ami  cartilaginous,  iii.  87. 


Spinal  vertebrae,  tumors  of,  varieties  of,  <?ar- 
cinoma,  iii.  85. 
echinococcus  cysts,  iii.  87. 
myeloma,  iii.  80. 
sarcoma,  iii.  85. 
Spine,  acute  osteomyelitis  of,  iii.  81. 
prognosis   of,    iii.   82. 
symptoms  of,  iii.  81. 
anatomical     and     physiological     notes     on 
(Woolsey,     Merkel     and     Jot»ssel), 
iii.   1. 
arthritis  deformans  of,  iii.  83. 
caries  of,  iii.  72. 
diastasis  of,  iii.  43. 
dislocations  of,  iii.  43. 
bilateral,  forward,  iii.  43. 
unilateral,  forward,  iii.  43. 
varieties  of,  iii.  43. 
distortion  (»f,  iii.  22,  43. 
fractures  of,  dislocations  and,  iii.  33. 

prognosis  in,  iii.  42. 
lateral  curvature  of,  iii.  78. 
of  scapula,  fractures  of,  iii.   173. 
pain  in  injuries  and  diseases  of,  iii.  18. 
rigidity  of,  iii.  73. 
tuberculosis  of,  iii.  72. 
abscesses  in,  iii.  75. 
in  mediastinum,  iii.  75. 
psoas,  iii.  75. 
retropharyngeal,  iii.  75. 
deformity    in,   iii.   74. 
<liagnosis  of,  iii.  76. 
differential  diagnosis  of,  iii.  77. 
pain   in,   iii.  74. 
prognosis  of,  iii.  78. 
Spino-muscular  paralysis,  iii.  6,  10. 
Spiral  fracture  of  humerus,  iii.  190. 
Spirocheta  pallida,  i.  303. 
diagnosis  of,  i.  306. 
distribution  and  fate  of,  i.  308. 
methods  of  staining  of   (Keyes),  i.  305. 
microscopic   examination   for   detection   of, 

technic  of,  iii.  671. 
occurrence  of.  i.  306. 
tissue  stain  of,  i.  ,305. 
Spirochete  in  hereditary  syphilis,  i.  307. 
in    later   secondary    lesions    of   syphilis,    i. 

307. 
in  tertiary  syphilitic  lesions,  i.  307. 
Spleen,   abscess  of,  ii.    189. 
blood    supply   of,   ii.    185. 
changes  in,  in  exophthalmic  goiter,  iii.  679. 
crushing  injuries  of,  ii.  186. 
enlarged,  ii.   192. 
floating,  ii.   193. 
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Spleen,   gunshot  wounds  of,  diagnosis  of,   ii. 
188. 
in  tropical   liver  abscess,  ii.   148. 
injuries  of,  ii.  185. 
leukemic,  ii.   192. 
localized  swellings  of,  ii.  8. 
movable,   ii.    193. 
passive  mobility  of,  ii.  26. 
prolapse   of,    through   an   external    wound, 

ii.  189. 
septic  infarction  of,  ii.  190. 
septic  infections  of,  i.  102. 
stab  wounds  of,  diagnosis  of,  ii.   188. 
subcutaneous  ruptures  of,  diagnosis  of,  ii. 

187. 
topographical   and   anatomical    remarks  on 

(Merkel),   ii.    183. 
tumors   of,  ii.   24. 
benign,  ii.  193. 
cystic,  ii.  191. 

echinoeoccus,  ii.  192. 
malignant,  ii.  193. 
solid,   ii.    192. 
wandering,  ii.  193. 
Splinter,  separation  of,  i.  275. 
Spondylitis  deformans,  iii.  83. 
SpondyloliHthesis,  iii.   82. 
Spontaneous  aneurisms  of  groin,  iii.  133. 
Spontaneous  dislocations,  i.  301. 
of  fibula,  iii.  560. 
of  hip,   iii.  392. 
Spontaneous  fractures,  i.   180,  273. 

of  vesical  calculi,  ii.  585. 
Spontaneous  rupture  of  esophagus,  i.  605. 
Sprains,  i.  295. 
of   ankle,    iii.    588. 
chronic,   iii.    589. 
of  elbow,  iii.  254. 
of  knee  and  neighboring  structures,  iii.  474. 

symptoms  of,  iii.  476. 
of  shoulder-joint,  iii.  175. 
Spreading  septic   phlegmon,   i.   77. 
Sprengel's  deformity,  iii.  140. 

(liag!u>si«  of,  iii.   141. 
Stab  wounds  of  abdomen,   i.  734,  735. 
of  bladder,  ii.  54S. 

Hiirua,  and  symptoms  of.  ii.  548. 
of  l)rachial  plexus,   iii.   153. 
of  cord,   iii.   45. 

of  kidney,  hematuria  in,  ii.  396. 
pain  in.  ii.  300. 

sifjns.  symptoms,  diagnosis  of.  ii.  395. 
of  spleen,  diagnosis  of,  ii.  18S. 
Static  niaohines,  disadvantages  of,  i.  340. 
Static  scoliosis,  iii.  79. 


Statistics  of  gastric  ulcer,  ii.  40. 
Status  lymphaticus,  i.  579. 
axillary  hair  in,  iii.  705. 
external  appearances  of  subjects  of,  iii.  705. 
genital  organs  in,  iii.  705. 
hair  in,  iii.  7C5. 

on  limbs,  iii.  705. 
head  in,  iii.  706. 

internal  appearances  of  subjects  of,  in,  TOO. 
neck  in,  iii.  706. 

pathological  characters  of,  iii.  707. 
recent  study  of,  iii.  704. 
skin  in,  iii.  705. 
Steno's  duct,  cysts  of,  i.  523. 

injuries  of,  i.  618. 
Stenoses   and   cicatricial    adhesions   in   phar- 
ynx, i.  496. 
Stenosis  above  papilla,  ii.  77. 
at  level  of  papilla,  ii.  77. 
of  duodenum,  below  papilla,  ii.  77. 
of  larynx,  chronic,  i.  690. 
of  trachea,  chronic,  i.  690. 
of  upper  part  of  jejunum,  symptoms  of,  ii. 

78. 
pyloric,  ii.  29. 

anatomical   notes  of,   ii.  33. 

anomalies  of,  secretion  and  other  changes 

in  stomach  contents  in,  ii.  31. 
associated  lesions  of,  ii.  20. 
bubbling  sounds  and  sensations  in,  ii.  33. 
causes  of,   ii.  29. 
c<mgenital,  ii.  38. 

disturbances  of  general  health  in,  ii.  35. 
nausea  and  vomiting  in.  ii.  31. 
succussion  sounds  in,  ii.  35. 
symptoms    and    signs    of,    with    dilated 
stomach,  ii.  31. 
Stereoscope,  refracting,  i.  366. 

Wheatstone  reflecting,  i.  364. 
Stereoscopic  radiographs,  i.  299. 
Sternum,  acute  osteomyelitis  of,  i.  650. 
congenital  deformities  of,  i.  622. 
dislocations  of,  i.  645. 
enchondromata  of.  i.  653. 
fracture  of,  i.  643. 
diagnosis  of,  i.  644. 
Stiirs  disease,   iii.  230. 
Stings  of  insects,  i.  22. 
Stomach,  abscess  of.  ii.  55. 
acute  dilatatitm  of,  ii.  38. 

signs  and  svmptoms  of.  ii.  38. 
bacteria  of   (Welch),  i.  70. 
benign  disea.ses  of.  operative  indications  in, 

iii.  682. 
bullet  wound  of,  i.  745. 
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Stomach,  cancor  of,  ii.  41). 

l)loe(ling  in,  ii.  04. 

bowels  in,  ii.  65. 

causation  of,  ii.  59. 

changes  in  secretion  of  stomacli  in,  ii.  03. 

ditTerential  diagnosis  of,  ii.  65. 

digestive    disturbances    produced   by,    ii. 
62. 

fever  in,  ii.  65. 

formation  of  palpable  tumor  in,  ii.  64. 

gastric  motility  of,  ii.  63. 

occurrence  of,  ii.  59. 

pain  of,  ii.  63. 

size  of  tumor  in,  ii.  64. 

symptoms,  course  of  disease,  and  diag- 
nosis of,  ii.  62. 

tenderness  of,  ii.  65. 

varieties  of,  ii.  59. 

with  no  mechanical  obstruction,  ii.  66. 
diffuse  phlegmon  of,  ii.  55. 
foreign  bodies  in,  i.  750. 
hematogenous  infection  of,  ii.  61. 
hour-glass  deformity  of,  ii.  36. 

diagnostic  signs  of,  ii.  36. 
inflation  of,  ii.  15,  24. 
injuries  of,  i.  740,  743,  745,  748. 

from  within,  i.   749. 
lymphatics  of,  ii.  60. 
motor  insufliciency  of,   ii.  44. 
phlegmonous  inflammation  of,  ii.  55. 
ruptures  of,  i.  740. 
sacculated,  ii.  36. 
tumors  of,   ii.   57. 

passive  mobility  of,  ii.  26. 

varieties   of: 
benign,  ii.   70. 
cancer,   iii.  57. 
sarcoma,  ii.  69. 
ulcer   of,   ii.    39. 

differential  diagnosis  of,  ii.  48. 

gastric  juice  in,  ii.  45. 

operative  indications  in,  ii.  49. 

physical  signs  of,  ii.  45. 
untreated  wounds  of,  prognosis  of,  i.  733. 
Stomach  wall,  intermittent  rigidity  of,  ii.  34. 

peristaltic  waves  of,  ii.  34. 
Stomatitis,  catarrhal,  i.  483. 
gangrenous.     See  Noma, 
ulcerative,  i.  483. 
Stone  in  bladder,  ii.  580. 

frequency  of  urination  in,  ii.  587. 
hematuria   in.   ii.   588. 
pyuria    in.    ii.   588. 

signs  of,  as  recognized  by  physical  examina- 
tion, ii.  588. 


Stone     in    bladder,    sudden     interruption    of 
stream   in,  ii.   587. 
symptoms  and  diagnosis  of,  ii.  686. 
Stones  in  kidney,  changes  produced  in  kidney 
by,  ii.  466. 
in  ureter,  examination  for,  ii.  510. 
Straight  path  of  high-powered  bullets,  i.  30. 
Strangulated  hernia,  ii.  268. 
causes  of,  ii.  268. 
diagnosis   of,   ii.    273. 
general  condition  in,   ii.  272. 
general  symptoms  of,  ii.  271. 
local  symptoms  an<i  changes  in,  ii.  272. 
mechanism  of,  ii.  269. 
occurrence  of,  ii.  268. 
pathological  changes  in,  ii.  269. 
taxis  in,  ii.  275. 
treatment  of,  ii.  275. 
Strangulation  of  omentum   alone,  ii.  274. 
of  portion  of  bowel,  ii.  274. 
of  testis,   ii.   725. 

symptoms  of,  ii.  726. 
Stricture  of  esophagus,  i.  612. 
cicatricial,  i.  613. 
diagnosis  of,  i.  614. 
differential  diagnosis  between  cicatricial 

and  malignant,  i.  615. 
emaciation  and  weakness  in,  i.  616. 
pain  in,  i.  616. 

physical  examination  in,  i.  616. 
spasmodic,  i.  613. 
symptoms  of,  i.  613. 
of  rectum,  inflammatory,  symptoms  and  di- 
agnosis of,  ii.  241. 
due  to  chronic  inflammatory  lesions  of 
mucous  membrane  of  bowel,  ii.  240. 
of  rectum  and  anus,  ii.  239. 
of  ureter,  ii.  508. 
diagnosis  of,  ii.  508. 
therapy  of,   ii.  509. 
of  urethra,  ii.  661. 

changes  in  urinary  stream  in.  ii.  664. 
chronic  urethral  discharge  or  gleet,  and 

pyuria  in,  ii.  663. 
conditions    resulting   from    maltreatment 

and  neglect  of,  ii.  665. 
congenital,  ii.  639. 

detection  of,  by  instrumentation,  ii.  672. 
diagnosis  of.  ii.  672. 
false  passage  in,   ii.  665. 
instruments    useful    in    diagnosis   of,    ii. 

674. 
pain   and   frequency   of  urination   in,   ii. 

664. 
retention  of   urine   in,   ii.   665. 
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stricture  of  urethra,  pequelae  of,  ii.  665. 
sexual  symptoms  of,  ii.  665. 
situation  of,  ii.  661. 
symptoms  of,  in  detail,  ii.  663. 
and  diagnosis  of,  ii.  663. 
Structure  of  prostate,  ii.  610. 

of  rectum,  ii.  214. 
Structures  contained  in  popliteal  space,  rela- 
tions of,  iii.  516. 
Stupor  in  organic  disease  of  brain,  iii.  686. 
Subacute  epididymitis,   ii.  731. 
Subacute  osteomyelitis,  i.  183. 
case  of,  i.   183. 
of  tibia,  iii.  567. 
subsequent  history  of,  i.  184. 
Subastragaloid  dislocations,  iii.  699. 
backward,  iii.  600. 
forward,  iii.  601. 
inward,  iii.  599. 
outward,  iii.  600. 
Subclavian   artery   of  neck,   aneurisms  of,   i. 

559. 
Subclavicular    dislocations    of    shoulder,    iii. 

206. 
Subcoracoid  dislocation  of  clavicle,  iii.  170. 
Subcutaneous  abscesses  of  hairy  scalp,  i.  396. 
Subcutaneous  bursa  over  tuberosity  of  tibia, 

iii.  524. 
Subcutaneous  injuries,  i.  2. 
ecchymosis  in,  i.  3. 
effused  blood  in,  i.  3. 
of  abdominal  contents,  i.   739. 

groups  of  symptoms  observed  in,  i.  739. 
of  axillary  vessels,  iii.  147. 

symptoms  of,  iii.  147. 
of  kidney,  ii.  389. 
hematuria   in,  ii.  391. 
operative  indications  in,   ii.   394. 
pain  following,  ii.  390. 
persistent  hemorrhage  in,  ii.  393. 
symptoms,  course,  diagnosis  of,  ii.  390. 
tenderness   in,   ii.  390. 
of  muscles,   i.   3. 
of   nerves,   i.   4. 

of  soft  parts  of  forearm,  iii.  314. 
of  tendons,  i.  4. 
of  thorax,   i.   625. 

physical  signs  of,  i.   627. 
of  ureters,   ii.   501. 
hematuria  in,  ii.  502. 
pain  of,  ii.   502. 
pathology  of,   ii.  502. 
symptoms  of.  ii.  502. 
tumor   formation   in,  ii.   502. 
urine  in,  ii.  502. 


Subcutaneous    injuries  of   urethra,    ii.    642. 
course  and  diagnosis  of,  ii.  644. 
pain  in,  i.  2. 

signs  and  symptoms  of,  i.  2. 
Subcutaneous    ruptures   of    spleen,   diagnosis 

of,  ii.  187. 
Subcutaneous  wounds  of  scalp,  i.  386. 

of  upper  arm,  iii.  233. 
Subdeltoid  bursa,  diseases  of,  iii.  210. 
infections  of,  iii.  212. 
inflammations  of,   iii.  211. 

acute  or  spasmodic  type  of,  iii.  211. 
chronic  or  nonadherent  type  of,  iii.  211. 
subacute  or  adherent  type  of,  iii.  211. 
tuberculosis  of,  iii.  212. 
Subfascial   bursa,  iii.  621. 
Subglenoid  dislocations  of  shoulder,  iii.  205. 
Sublingual  glands,  injuries  of,  i.  518. 
Subluxation,  i.  295. 

of  radius  in  little  children,  iii.  300. 
Submaxillary   glands,   acute   suppurative    in- 
flammation of,  i.  622. 
chronic  interstitial  inflammation  of,  i.  522. 
injuries  of,  i.  618. 
Submaxillary  space,  i.  546. 
Submental  lymph  nodes,  abscesses  of,  i.  548. 
Subphrenic  abscess  in  localized  peritonitis,  i. 
724. 
symptoms  and  diagnosis  of,  i.  724. 
physical  signs  of,  i.  724. 
Subphrenic  pneumothorax,  i.  628. 
Subphrenic  pyopneumothorax,  i.  628. 
Subtendinous  bursa,  iii.  621. 
Subtetanic  hypoparathyreosis,  iii.  666. 
Succussion  in  diseases  of  abdomen,  ii.  15. 
Sudden  perforation  of  gastric  ulcer  into  jH»ri- 
toneal  cavity,  symptoms  of,  ii.  46. 
Sufficiency  of  bladder,  ii.  638. 
Sugar  in  urine,  ii.  560. 

Sulphuric  acid,  eschars  prmluced  by,   i.   750. 
Suppuration  at  matrix  of  nail,  iii.  362. 
behind  recti,  i.  697. 
in  flanks,  i.  697. 
in  hernial  sac,  ii.  267. 
localized  foci  of,  diagnosis  of.  i.  79. 
of  fatty  capsule  proper  of  kidney,  ii.  459. 
of  tissues  surrounding  rectum,  ii.  232. 
Suppurative   appendicitis,   ii.    124. 
Suppurative    lesions    of    kidney,    changes    in 
ureteric  orifice  in,  ii.  421. 
cystoscopic  examination  and  ureteral  cath- 
eterization as  aid  in  diagnosis  of, 
ii.  420. 
epithelia  in  urine  in,  ii.  422. 
operative  indications  in,  ii.  422. 
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Suppurative  ostcomyolitis  of   bones  of   fore- 
arm, acute,  iii.  322. 
Suppurative  pancreatitis,  ii.  203. 
Suppurative  paranephritis,  ii.  458. 

differential  diagnosis  of,  ii.  461. 

pathological  anatomy  of,  ii.  450. 

symptoms,  course  of  disease,  diagnosis  of, 
ii.  4(M). 
Suppurative   processes  of  elbow-joint,   acute, 
iii.  303. 

of  popliteal  space,  iii.  526. 

of  sole  of  foot,  deeply  seated,  iii.  610. 
Supra-acromial  bursa,  diseases  of,  iii.  210. 
Supraclavicular  region,  abscesses  in,  i.  540. 
Supracondyloid    fractures    of    humerus,    iii. 

256. 
Supracoracoid    dislocations    of    humerus,    iii. 

208. 
Supracotyloid  dislocations  of  hip,  iii.  301. 
Supraglenoid    dislocations    of    humerus,    iii. 

208. 
Supramalleolar  fracture,  iii.  543. 
Suprapubic  dislocations  of  hip,  iii.  300. 
Su])rarenal   bodies  or  adrenals,  ii.  312. 
Suprarenal  capsules,  surgical  diseases  of,  ii. 

400. 
Suprascapular  nerve,  injuries  of,  iii.  156. 
Suprasternal  space,  i.  645. 
Surgical  kidney,  ii.  418. 
Surgical   neck  of  humerus,  fractures  of,  iii. 
185. 
symptoms  and  diagnosis  of.  iii.  188. 
Surgical  tuberculosis,  i.  147. 
Sustentaculum  tali,  fracture  of,  iii.  504. 
Sweat  glands  of  face,  adenoma  of,  i.  457. 
Swelling  in  acute  abscess,  i.  81. 

in  acute  osteomyelitis,  i.   180. 

in  hip-joint  disease,  iii.  415. 

in  tuberculous  osteomyelitis,  i.   180. 
Symmetrical  gangrene,  i.  215. 
Sympathetic  cord,  wounds  of,  i.  541. 
Sympathetic    system,    changes    in,    in   exoph- 
thalmic goiter,  iii.  670. 
Symptomatic  varico<*ele,  ii.  725. 
Synovial  tuberculosis,  i.   162. 

fibrinous  form  of,  i.  163. 

of  elbow,  primary,  iii.  308. 

purulent  form  of,  i.  164. 

serous  form  of,  i.  163. 
Synovites   of    shoulder-joint,    acute    noninfec- 
tious serous,  iii.  220. 
Synovitis,  i.   181. 

acute,  iii.  420. 

catarrhal,  i.  176. 

causation  of,  i.  174. 


Synovitis,  chronic   serous,   iii.  228. 
metastatic,  i.  176. 

of  elbow,  noninfectious  serous,  iii.  303. 
of  jaws,  acute,  i.  482. 
of  knee,  acute,  signs  and  symptoms  of,  iii. 

477. 
of  knei^-joint,  traumatic,   treatment  of,  iii. 

478. 
papillary,  iii.  220. 
syphilitic,  i.   171. 
traumatic,  in  tabes,  i.  168. 
Syphilides,  macular,  i.  318. 
palmar,  i.  323. 
papular,  i.  310. 
papulosquamous,  i.  320. 
plantar,  i.  323. 
pustular,  i.  321. 
tubercular,  i.  323. 
Syphilis,  i.  274,  303. 
development  of  constitutional  symptoms  in, 
i.  314. 

of  enhirgwl  lymph  nodes  in,  i.  313. 
diagnosis  of,  in  early  stages,  i.  316. 
differential    diagnosis    of,    from   chancre,   i. 
315. 

from  chancroid,  i.  314. 

fn)m  herpes  of  the  genitals,  i.  316. 
hereditary,  i.  326. 

bone  lesions  of,  i.  102. 
inmiunity  from,  i.  300. 
infection  with,  i.  310. 
initial  lesion  of,  i.  308. 
lymphatic  enlargements  in,  iii.  430. 
mode^  of  contagion  of,  i.  360. 
of  areola,  i.  672. 
of  bone,  i.   180,  326. 

differential  diagnosis  of,  i.  102. 
of  l)ones  of  leg,  iii.  560. 

of  pelvis,  iii.  131. 
of  cervi<'al  lymph  glands  of  neck,  i.  556. 
of  clavicle,  iii.  217. 
of  cranial  bones,  i.  413. 
of  face,  i.  451. 

secondary  lesions  of,  i.  451. 

tertiary  lesions  of,  i.  452. 
of  foot,   iii.   613. 
of  joints,  i.  171. 
of  kidney,  ii.  500. 
of  knee-joint,  iii.  508. 
of  larynx,  i.  500. 
of  muscles,  i.  325. 

of  upi)er  arm,  iii.  240. 
of  nasal  fossw,  i.  468. 
of  nii)ple,  i.  672. 
of  pharynx,  i.  405. 
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Syphilis  of  rectum,  tertiary,  ii.  229. 
of  salivary  glands,  i.  523. 
of  shafts  of  long  bones,  i.  165. 
of  spinal  vertebrce,  iii.  83. 

symptoms  of,  iii.  84. 
of  testis,  ii.  736. 
lesions  of,  ii.  736. 
sclerosing  form  of,  ii.  736. 
symptoms,    course    and    diagnosis    of,    ii. 
737. 
of  thyroid  gland,  i.  571. 
of  tongue,  i.  485. 

secondary  manifestations  of,  i.  486. 
of  tonsils,  i.  495. 
period  of  incubation  of,  i.  309. 

of  secondary  symptoms  of,  i.  310. 
secondary,  i.  310,  318. 
blood  in,  i.  318. 
nails  in,  i.  321. 
of  tongue,  i.  486. 

typical,  characteristic  diagnostic  signs  of, 
i.   318. 
secondary  symptoms  of,  i.  318. 
serum  diagnosis  of,  iii.  696. 
Noguchi  method  for,  iii.  700. 

reagents  require<l  for,  iii.  701. 
Noguchi  test  for,  iii.  701. 
simplified  for  clinical  laboratory,  iii.  703. 
spirochetfp  in  hereditary,  i.  307. 

in   later  secondary  lesions  of,  i.  307. 
in   tertiary  lesions  of,  i.   307. 
symptoms  of,  i.  308. 

technic  of  microscopic  examination  for  de- 
tection   of    spirochajta   pallida    of, 
iii.  671. 
Syphilitic  acne,  i.  321. 
Syphilitic  alopecia,  i.  398. 
Syphilitic  arthralgia,  i.   171. 
Syphilitic  arthritis,  i.  171. 
Syphilitic  chancre  of  finger,  iii.  365. 
Syphilitic  dactylitis,  iii.  366,  635. 
Syphilitic  ecthyma,  i.  321. 
Syphilitic  gummatous   arthritis  of  elbow,  iii. 

304. 
Syphilitic  gummatous  osteitis  of  jaws,  i.  475. 
Syphilitic   impetigo,  i.   321. 
Syphilitic   infections   of   humerus,   iii.  244. 
Syphilitic   inflammations  in   ankle  and   joints 
of  foot,  iii.  634. 
of  epiphyseal   cartilage,   iii.   302. 
of  hip,  iii.  410. 
of  matrix  of  nail,  iii.  615. 
of  shoulder-joint,  iii.  226. 
of  tibia  in  hereditary  syphilis,  iii.  571. 
Syphilitic  lesions  of  anus  and  rectum,  ii.  229. 


Syphilitic  lesions  of  scalp,  L  398. 
Syphilitic  manifestations  of  anus,  secondary, 

ii.  229. 
Syphilitic  myositis,  diffuse,  iii.  240. 
Syphilitic  osteitis  of  pelvic  bones,  iii.  131. 
Syphilitic  osteomyelitis,  i.  191. 

and  periostitis  of  bones  of  forearm,  iii.  323. 

of  flat  bones,  i.  191. 

of  tibia,  iii.  570. 
Syphilitic  periostitis,  i.  189. 

of  cranial  bones,  i.  413. 

of  pelvic  t>ones,  iii.  131. 

of  ribs  and  sternum,  i.  651. 
Syphilitic  roseola,  i.  318. 
Syphilitic  sclerosis  of  tongue,  i.  486. 
Syphilitic  synovitis,  i.   171. 
Syphilitic  teeth,  i.  326. 
Syphilitic  tenosynovitis,  iii.  320. 
Syphilitic  ulceration'  of  esophagus,  i.  612. 

of  leg,  iii.  557. 
Syringomyelia  of  fingers,  iii.  366. 

traumatic,  iii.  20 

Tabes,  traumatic  synovitis  in,  i.   168. 
Tabes  dorsalis,  iii.  229. 

arthropathies  of  knee-joint  in,  iii.  513. 
Table  of  spinal-cord  tumors,  iii.  90. 
Tactile  anesthesia,  iii.  16. 
Talipes  calcaneus,   iii.   660. 
Talipes  equino  varus,  iii.  653. 
Talipes  equinus,  iii.  659. 
Tandem  fusion  of  kidney,  ii.  377. 

of  renal  buds,  ii.  375. 
Tarsus,   acute    suppurative,    osteomyelitis   of 
bones  of,  iii.  631. 

articulations  of.  iii.  587. 

infectious  processes  of  smaller  joints  of,  iii. 
629. 

tuberculosis   of   smaller  bones  of,   iii.  638. 
Taxis  in   strangulated  hernia,  ii.   275. 
Technic  of  catheterization  of  ureters  (Brown), 
ii.  335. 

of  lumbar  puncture,  iii.  2. 
Teeth,  .syphilitic,  i.  326. 
Teichmann's  hemin  crystals,  ii.  557. 
Telangiectasis,  i.  235. 

Temperature  following  abdominal  operations, 
i.  764. 

in  diflfuse  purulent  peritonitis,  i.  710. 
Temporal  lobe  of  brain,  lesions  of,  iii.  69<). 
Temporary  aspermatism,  ii.  697. 
Temporo-maxillary  articulation,  arthritis  de- 
formans of,  i.  482. 

diseases  of.  i.  482. 

tuberculosis  of,  i.  482. 
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Tenderness  in  acute  abscess,  i.  83. 
in  acute  osteomyelitis,  i.   180. 
in  diffuse  purulent  peritonitis,  i.  712. 
in  tuberculous  osteomyelitis,  i.  188. 
Tendon,  quadriceps  extensor,  rupture  of,  iii. 

491. 
Temlon   reflexes,  iii.    14.     • 
Tendon  sheaths  of  dorsum  of  foot,  gonorrheal 
infection  in,  iii.  019. 
of  foot,  diseases  of,  iii.  617. 

seat  of  inflammations  in,  iii.  018. 
topographical  anatomy  of,  iii.  017. 
tuberculosis  of,  iii.  619. 
tulM»rculosis  of.  i.   156. 
Tendons  about  ankle-joint,  dislocations  of,  iii. 
590. 
injuries  of,   iii.   590. 
of  foot,  rupture  of,  iii.  690. 
of  forearm,  rupture  of,  iii.  321. 
tumors  of,  iii.  321. 

lipoma  arborescens,  iii.  321. 
tuberculosis  of,  i.  156. 
vitality  of,  i.  6. 
Tendovaginitis  sicca,  iii.  319. 
Tenosynovitis,  gonorrheal,  iii.  319. 
syphilitic,  iii.  320. 
tuberculous,  iii.  320. 
Tenosynovitis  crepitans,  iii.  319. 
Teratoma,  i.  271. 

of  kidney,  ii.  479. 
Testing  sensation  of  bladder,  ii.  538. 
Testis,  abnormalities  in  descent  of,  ii.  706. 
anatomy  of,   ii.   704. 
arterial   supply  of,  ii.  708. 
benign  fungus  of,  ii.  733. 
congenital    anomalies   of,   diagnosis   of,    ii. 

725. 
consistence  of,  ii.  706. 
contusions  of,  ii.  727. 

physical  signs  of,  ii.  728. 
sjTuptoms   of,   ii.   728. 
coverings  of,  ii.  705,  707. 
diseases   of,   ii.    714. 
injuries  of,  ii.  714. 

diagnosis  of,  ii.  714. 
tumors  of,  ii.  722. 
fibroma,  ii.   722. 
lipoma,  ii.  722. 
sarcoma,  ii.  722. 
development  of,  ii.  700. 
diseases  of,  ii.  729. 
dislocation  of,  ii.  728. 
fetal  remains   in,  ii.  708. 
gunshot  wounds  of,  ii.  728. 
injuries  of,  ii.  727. 


Testis,  inversion  of,  ii.  725. 
lymphatics  of,   ii.   708. 
metastatic    and     hematogenous    inflamma- 
tions of,  ii.  732. 
nerves  of,  ii.  708. 
nodular  syphilitic,  ii.  736. 
open   wounds  of,   ii.   728. 
position  of,   ii.   705. 

in  hydrocele,  ii.  716. 
punctured  wounds  of,  ii.  728. 
retained,  ii,  290,  706. 
size  of,  ii.  706. 
strangulation  of,  ii.  726. 

symptoms  of,  ii.  726. 
syphilis  of,  ii.  736. 
lesions  of,  ii.  736. 
sclerosing  form  of,  ii.  736. 
symptoms,   course,   and   diagnosis   of,   ii. 
737. 
tuberculosis  of,  ii.  733. 

differential  diagnosis  of,  ii.  736. 
lesion  of,  ii.  734. 
prognosis  of,  ii.  736. 
tumors  of,  ii.   738. 
benign,   ii.   739. 

cystic  degeneration  of,  ii.  740. 
carcinoma,  ii.  742. 
diagnosis  of,  ii.  742. 
prognosis  of,  ii.  742. 
dermoid  cysts  or  simple  embryomata,  ii. 

74o! 
sarcoma,  ii.  740. 

prognosis  of,  ii.  741. 
tunica  albuginea  of,  ii.  707. 
tunica  vaginalis  of,   ii.  707. 
Tests  for  tuberculosis,  tuberculin,  iii.  502. 
application  of,  iii.  603. 
conjunctival,   iii.  504. 
material   for,   iii.   504. 
method  of  application  of,  iii.  504. 
danger  of,  iii.  506. 
von  Pirquet,  iii.  503. 
prognostic  value  of,  iii.  506. 
reaction  of.  iii.  503. 
tuberculo-opsonic  index  in,  iii.   504. 
of  bony  conduction  of  ear,  i.  508. 
Rinne's  test,  i.  509. 
Weber's  test.  i.  509. 
Tetanus,  i.  289. 

habitat  of  germ  of,  i.  123. 
of  face,   i.   448. 
of  wounds,  i.  122. 

acute  types  of,  i.   123. 
chronic  types  of,  i.  123,  125. 
course  of,  i.  124. 
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Tetanus  of  wounds,  difTerential  diagnosis  of, 
i.    125. 
invasion  of,   i.    124. 
of  head,  i.  125. 
subacute,  i.  125. 
Tetanus  hydrophobieus,  i.  125. 
Tetany,  iii.  606. 
Thermo-anesthesia,  iii.  16. 
Thigh,  aneurisms  of,  iii.  453. 
symptoms  of,  iii.  453. 
blood-vessels  of,  injuries  of,  iii.  432. 
gunshot  wounds  of,  iii.  449. 
hernia  of  muscular  bellies  of,  iii.  436. 
muscles  of,  injuries  of,  iii.  435. 
myositis  ossificans  of  muscles  of,  iii.  456. 
soft  parts  of,  tumors  of,  iii.  465. 
neuroma,  iii.  467. 
plexiforni  neuromata,  iii.  467. 
tumors  of,  iii.  465. 
varicose  veins  of,  iii.  464. 
Thompson's   searcher  in  catheterism,  ii.  432. 
Thoracic  duct,  injuries  of,  i.  642. 

wounds  of,  i.  542. 
Thoracic  wall,  abscesses  of,  i.  648. 
cold,  i.  649. 
peripleuritic,  i.  649. 
actinomycosis  of,  i.  649. 
diseases  of,  i.  648. 
tumors  of,  i.  651. 
carcinoma,  i.  654. 
echinococcus,  i.  654. 
hemangiomata,  i.  652. 
sarcoma,  i.  653. 
Thorax,    acquired    congenital    deformities   of, 
i.  623. 
acute    phlegmonous    inflammation    of    soft 

parts   of,   i.    648. 
concussion  of,  i.  628. 
congenital  cavernous  angioma  of,  i.  652. 
congenital  deformities  of,  i.  622. 
contusions  of,  i.  625. 
deformities  of,  i.  622. 
fractures  and  dislocations  of,  i.  643. 
great  vessels  of,  wounds  of,  i.  642. 
gunshot  wounds  of  wall  of,  i.  629. 
injuries  of,  i.  625. 
subcutaneous,  i.  625. 

physical   signs  of,   i.  627. 
lymphangiomata  of,  i.  652. 
muscles  of.  congenital  deformities  of,  i.  623. 
neurofibroma  of.  i.  652. 
neuroma   of,   i.   652. 
vessels  of,  wounds  of,  i.  629. 
wounds  of,  i.  620. 

nonpenetrating,   i.    629. 


Thorax,  wounds  of,  penetrating,  i.  630. 
Throat,  erysipelas  of,  i.  496. 
herpes  of,  i.  493. 
occurrence  of  bacteria  in,  i.  60. 
Thrombosis,  i.  336. 

following  abdominal  operations,  i.  767. 
of  mesenteric  voins,  ii.   115. 
of  renal  vein  in  malignant  tumors  of  kid- 
ney, ii.  491. 
of  vena  cava  in  malignant  tumors  of  kid- 
ney, ii.  491. 
symptoms  of,  i.  336. 
Thrush,  i.  483. 

Thumb,  dislocations  of,  iii.  353. 
backward,   iii.  353. 

complete  form  of,  iii.  353. 
forward,  iii.  354. 
first  phalanx  of,  dislocations  of,  iii.  352. 
Thymus  gland,  diseases  of,  i.  579. 

sarcoma  of,  i.  580. 
Thyreoglossal  duct,  cysts  arising  from,  i.  5o3. 
Thyroid  dislocations  of  hip,  iii.  389. 
signs  and  symptoms  of,  iii.  389. 
Thyroid  gland,  acute  inflammation  of,  i.  571. 
cretinism  of.  i.  570. 
diseases  and   tumors  of,  i.  569. 
echinococcus  of,  i.  571. 
in  exophthalmic  goiter,  iii.  680. 
myxedema  of,  i.  570. 
syphilis  of,  i.  571. 
tubercular  inflammation  of,  i.  571. 
tumors  of,  malignant,  i.  578. 
carcinoma,  i.  578. 
sarcoma,  i.  578. 
Thyroid  glands,   accessory,  i.   499. 
Tibia,    acute    osteomyelitis    of,    (H>m plications 
of,   iii.  566. 
operative  indications  in.  iii.  567. 
comminuted   fracture  of  lower  end  of,  with 

fracture  of  fibula,  iii.  ."541. 
echinococcus  cysts  in.  iii.  575. 
epiphysis  of  lower  end  of,  iii.  328. 
of  upper  end  of,  iii.  328. 
Tibia,  fibula  and,  fractures  of  lower  ends  of. 
iii.  540. 
fracture  of  anterior  portion  of  articular  sur- 
face of,   iii.  547. 
of   posterior   portion  of   articular  surface 
of,  iii.  547. 
fractures  of  shaft  of,  iii.  536. 

signs  and  symptoms  of,  iii.  537. 
of  upper  end  of,  iii.  534. 
gunshot,   iii.  534. 
sarcoma  of,  iii.  577. 
separation  of  epiphysis  of,  iii.  543. 
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Tibia,  separation  of  tubercle  of,  iii.  535. 
of  upper  epiphysis  of,  iii.  535. 
subacute  osteomyelitis  of,  iii.  567. 
subcutaneous  bursa  over  tuberosity  of,  iii. 

524. 
syphilitic  inflammations  in  hereditary  syph- 
ilis  of,   iii.   571. 
syphilitic  osteomyelitis  of,  iii.  570. 
tuberculosis  of  shaft  of,  iii.  569. 
Tissues,  eflTecta  of  cold  upon,  i.  208. 
of  gunshot  upon,  i.  27. 
of  heat  upon,  i.  210. 
classification  of,  i.  210. 
general  symptoms  of,  i.  210. 
of  foot,  necrosis  of,  iii.  621. 
of   neck,    anatomical    details    of    (Merkel), 
i.  544. 
Toe  nails,  ingrowing,  iii.  616. 
treatment  of,  iii.  617. 
diseases  affecting,  iii.  615. 
Toes,  dislocations  of,  iii.  606. 
Tongue,  acquired  atrophy  of,  i.  484. 
actinomycosis  of,  i.   140,  486. 
cancer  of,  i.  488. 

diagnosis  of,  i.  490. 
chancre  of,  i.  485. 
congenital  deformities  of,  i.  484. 
congenital  shortening  of  frenum  of,  i.  484. 
congenitally  fissured,  i.  484. 
dermoid  cysts  of,  i.  488. 
inflammations  of,  i.  485. 
injuries  of,  i.  484. 
leukoplakia  of,  i.  486. 
syphilis  of,  i.  485. 

secondary,  i.  486. 
syphilitic  sclerosis  of,  i.  486. 
tuberculosis  of,  i.  152,  485. 
tumors  of,  i.  487. 
angioma,  i.  487. 

cavernous,  i.  487. 
angioma  simplex,  i.  487. 
cystic,  i.  488. 

ranula,  i.  488. 
lymphangioma,  i.  487. 
cavernous,  i.  487. 
cystic,  i.  487. 
simple,  i.  487. 
rare,  i.  488. 
Tonsils,   acute    inflammatory  affections   of,  i. 
491. 
differential  diagnosis  of,  i.  493. 
chancres  of,  i.  317. 
chronic  inflammation  of,  i.  495. 
herpes  of,  i.  493. 
hypertrophy  of,  i.  495. 


Tonsils,  injuries  of,  i.  490. 

occurrence  of  bacteria  in,  i.  69. 

syphilis  of,  i.  495. 

tuberculosis  of,  i.  496. 

tumors  of,  i.  497. 
mixed,  i.  497. 
Tonsillitis,  cataiThal,  i.  492. 

follicular,  i.  492. 

parenchymatous,  i.  492. 
Tooth  tumors,  i.  234. 
Topographical  anatomy  of  bladder,  ii.  520. 

of  tendon  sheaths  of  foot,  iii.  617. 
Topographical    and    anatomical    remarks    on 

spleen  (Merkel),  ii.  183. 
Topographical  and  bony  landmarks  of  ankle 

and  foot,  iii.  581. 
Topography  of  bullet  wounds,  i.  29. 
Torticollis,  i.  531. 

spasmodic,  i.  533. 
Total  dislocation  of  astragalus,  iii.  602. 
Toxic   and   other   effects   of   pyogenic   organ- 
isms, i.  72. 
Trabeculated  bladder,  ii.  569. 
Trachea,  action  of  caustic  fluids  on,  i.  583. 

examination  of,  i.  580. 

fistula  of,  i.  590. 

fracture  of  cartilages  of,  i.  536. 

scalds  and  burns  of,  i.  583. 

tumors  of,  i.  594. 

wounds  of,  i.  583. 
Tracheocele,  i.  583. 

Traction  diverticula  of  esophagus,  i.  620. 
Trauma   in  epididymitis  and  orchitis,  direct, 

ii.  729. 
Traumatic  aneurism,  i.  10. 

of   femoral    arteries,  iii.    132. 

symptoms  of,  i.   10. 
Traumatic  blood  cyst  of  scalp,  i.  388. 
Traumatic   dislocations,  i.  295. 

differential   diagnosis   of,  i.   300. 

of  hip,  iii.  382. 
Traumatic  gangrene,  i.  201. 
Traumatic   hydronephrosis,  ii.  411. 
Traumatic  hysteria,  iii.  56. 

causes  of,  iii.  57. 

prognosis  of,  iii.  68. 

reflexes  in,  iii.  66. 

sphincters  in,  iii.   66. 

symptoms  of,  iii.  58. 
mental,  iii.  58. 
motor,  iii.  62. 
sensory,  iii.  61. 
Traumatic  inflammation  of  hip-joint,  simple, 

iii.  408. 
Traumatic  lumbago,  iii.  53. 
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Traumatic  neurastlipiiia,  iii.  52. 
diagnosis  of,  iii.  55. 
headache  in,  iii.  54. 
Mannkopff  test  in,  iii.  53. 
prognosis  of,  iii.  5(>. 
symptoms  of,  iii.  52. 
mental,   iii.  52. 
motor,  iii.  53. 
sensory,  iii.  53. 
Traumatic  neuroses,  unclassified  forms  of,  iii. 
69. 
anesthesia  in,  iii.  70. 
diagnosis  of,  iii.  71. 
general  symptoms  of,  iii.  71. 
prognosis  of,  iii.  71. 
symptoms  of,  iii.  09. 
motor,  iii.  69. 
sensory,   iii.  70. 
Traumatic  synovitis  in  tabes,  i.  168. 

of  knee-joint,  treatment  of,  iii.  478. 
Traumatic  syringomyelia,  iii.  20. 
Traumatic  ventral  hernia,  ii.  301. 
Traumatisms  of  ankle  and  foot,  severe,  diag- 
nosis  and   surgical    indications    of, 
iii.  607. 
Tremor  in  traumatic  hysteria,  iii.  64. 
Triceps,  ruptures  of,  iii.  235. 
Trigger  finger,  iii.  371. 
Trigonum  of  bladder,  ii.  521. 
Trocar,   introduction    of,    through    abdominal 

wall,  i.  715. 
Trochanter,  fracture  alone  of,  iii.  407. 
Trochlear  nerve,  injuries  of,  i.  428. 
Trophic  disturbances,  iii.    19. 

in  injuries  of  the  nerves,  iii.  113. 

of  spinal  cord,  iii.  26. 
of  hand  and  fingers,  iii.  366. 
symptomatology  of,  iii.  367. 
Trophic  ulcer,  i.  213. 

Tropical  liver  abscess,  diagnosis  of,  ii.  146. 
dilatation  of  blood-vessels  in,  ii.   148. 
jaundice  in,  ii.  148. 
leucocytosis  in,  ii.  148. 
pain  in,  ii.  147. 

signs  and  symptoms  of,  ii.  146,  148. 
spleen  in,  ii.  148. 

temperature   and   pulse-rate  in,  ii.   148. 
urine  in,  ii.  148. 
True   cicatricial  ccmtraction  of  prostatic  ure- 
thra, ii.  576. 
True  septi<'emia,  signs  and  symptoms  of,  i.  95. 
Trunk-leg  line,  iii.  31. 
T-shaped   fractures  of  humerus,  iii.  264. 
Tul)crcle.  anatomical,  i.  151. 
of  tibia,  separation  of,  iii.  535. 


Tubercle  bacilli  in  primary  renal  tuberculrMiis, 
methods  of  finding,  ii.  442. 
in  tuberculosis  of  bladder,  ii.  596. 
urinary  se<liment  to  be  stained  for,  it  445. 
Tubercula  dolorosa,  iii.  243. 
Tubercula  dolorosum,  i.  230. 
Tubercula  syphilides,  i.  323. 
Tubercular  arthritis,  i.   159. 
Tulwrcular  inflammation  of  skull,  i.  412. 

of  thyroid  gland,  i.  571. 
Tul)ercular  ulceration  of  esophagus,  i.  612. 
Tuberculin  tests  for  tuberculosis,  iii.  502. 
application  of,  iii.  503. 
conjunctival,  iii.  504. 
material  for,  iii.  504. 
method  of  application  of,  iii.  504. 
danger  of,  iii.  506. 
von  Pirquet,  iii.  503. 
prognostic  value  of,  iii.  506. 
reaction  of,  iii.  503. 
tuberculo-opsonic  index  in,  iii.  504. 
Tuberculo-opsonic  index,  iii.  504. 
Tuberculosis,  clinical  diagnosis  of,  i.  147. 
conjunctival- tuberculin  test   for,   iii.   504. 
material  in,  iii.  504. 
method  of  application  of,  iii.  504. 
differential  diagnosis  of,  i.  167. 
diffuse  bladder,  diagnostic  difficulties  in,  ii. 

448. 
laboratory   identification   of   bacillus   of,    L 

147. 
of  ankle-joint,  symptoms  of,  iii.  636. 

treatment  of,  iii.  637. 
of  anus  and  rectum,  ii.  230. 
of  axillary  lymph  nodes,  iii.  213. 
of  bladder,  diagnosis  of,  ii.  597. 

disturbances  of  general  health  in,  ii.  597. 

of  urination   in,  ii.  595. 
etiology  of,  ii.   592. 
frequency  of,  ii.  592. 
hematuria  in,  ii.  596. 
history  and  symptoms  of,  ii.  595. 
incontinence  and  retention  of  urine  in.  ii. 

596. 
location  of  lesions  in,  ii.  594. 
occurrence  of,  ii.  592. 
pathology  of,  ii.  .593. 
pyuria  in.  ii.  596. 

symptoms  and   diagnosis  of,  ii.  594. 
treatment  of,  ii.  598. 
tubercle  bacilli  in,  ii.  596. 
urine  in,   ii.   596. 
of  bone,  i.  157. 
course  of,  i.  158. 
diagnosis  of,  i.  159. 
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Tuberculosis  of  bone,  occurrenoe  of,  i.   157. 
of  bones  of  lef^,  iii.  568. 
of  bones  und  joints  of  hand  and  fingers,  iii. 
371. 

of  pelvis,  iii.   121). 
of   breast,   diffuse   miliary,   i.   670. 
of  bursce,  i.  156. 
of  clavicle,  iii.  216. 
of  elbow,  primary   synovial,  iii.   308. 

prognosis  of,  iii.   310. 

symptoms  an<l  course  of,  iii.  307. 
of  ellM)\v-joint,  iii.  30(J. 
of  hip-joint,  iii.  413. 
of    ileo-ce<'al    region    with    formation    of   a 

tumor,  ii.  105. 
of  intestine,  ii.  104. 
of  jaws,  i.  475. 
of  joints,  i.   159. 

of  foot,  iii.  636. 
of  kidney,  ii.  432. 

chromocystoscopy   in,   ii.   44J). 

primary  chronic,  age  in,  ii.  436. 
involvement  of  bladder  in,  ii.  436. 
occurrence  of.  ii.  435. 
sex  in,  ii.  4'M\. 

statistics  of,  ii.  43(j. 
of  knee-joint,  i.   160:   iii.  400. 

later  sym]>toms  of,  i.   161. 
of  larynx,  i.  500. 
of  lung,   i.  (>()2. 
of  lymph  glands,  i.  153. 

characteristics  of,  i.   153. 

diffen'ntial   diagnosis  of.  i.   154. 

of  m'ck,  i.  552. 
cases    in    which    infection    extends    to 
periglandular  tissues,  i.  555. 
in  which   infection  remains   confined 
to  gland   tissue   pro|)er,  i.  553. 
differential  diagnosis  of,  i.  554. 
of  lymph  nmles.  i.  153. 

of  groin,  iii.  432. 
of  mamma,  i.  678. 

diagnosis  of,   i.  678. 
of  mastoid  prtK-css,  primary',  i.  517. 
of  metatarsal  Iwmes  and  phalanges,  iii.  639. 
of  middle  ear,  i.  516. 
of  mucous  membrane,  i.   152. 
of  muscles,  i.  156;  iii.  241. 
of  nasal  mucous  membrane,  i.  468. 
of  OS  calcis,  iii.   638. 
of  palate,  i.  406. 
of  pharynx,  i.  406. 
of  posterior  pharyngeal  wall,  i.  152. 
of  prepatellar  bursa*,  iii.  523. 
of  prostate,  ii.  618. 


Tuberculosis    of    prostate,    occurrence    of,    ii. 
619. 

pathological  lesions  of,  ii.  619. 

prognosis  of,  ii.  (520. 

symptoms  and   diagnosis  of,  ii.  619. 
of  sacro-iliac  joint,  iii.  120. 
of  salivary  glands,  i.  523. 
of  scapula,  iii.  218. 
of  seminal  vesicles,  ii.  701. 
of  shaft  of  humerus,  iii.  244. 

of  tibia,  iii.  569. 
of  shoulder-joint,  iii.  224. 
of  skin,  i.  150. 

of  hand,  iii.  366. 

of  leg,  iii.  557. 
of  smaller  liones  of  tarsus,  iii.  638. 
of  soft  palate,  i.   152. 
of  soft  parts  of  foot,  iii.  614. 
of  space  of  Ketzius,  697. 
of  spine,  iii.  72. 

abscess  in  mediastinum  in,  iii.  75. 

abscesses  in,  iii.  75. 

deformity  in,  iii.  74. 

diagnosis  of,  iii.  76. 

diffen'ntial  diagnosis  of,  iii.  77. 

pain  in.  iii.  74. 

prognosis  of.  iii.  78. 

psoas  abs<'(*ss  in,  iii.  75. 

retropharyngeal   abscess  in,  iii.  75. 
of  sulnleltoid  bursa,  iii.  212. 
of  temporo-maxillary  articulation,  i.  482, 
of  tendon  sheaths,  i.  156. 

of  foot,  iii.  619. 
of  tendons,  i.  156. 
of  testis  and  epi<lidymis,  ii.  733. 

differential  diagnosis  of,  ii.  736. 

lesion  of,  ii.  734. 

prognosis  of,  ii.  735. 
of  tongue,  i.  152,  485. 
of  tonsils,  i.  496. 
of  vertebrie,  iii.  72. 

causation  of,  iii.  72. 

diagnosis  of,  iii.  76. 

differential  diagnosis  of,  iii.  77. 

pathology  of,  iii.  72. 

symptoms  of,  iii.  73. 
of  wrist -joint,  iii.  369. 
primary,  of  muscles,  i.  157. 
primary     renal,     albumin,     urea,     chlorids, 
etc.,  in,  ii.  440. 

anemia  in.  ii.  447. 

bacteriology  of,   ii.   441. 

animal   incK-ulation  hi,  ii.  443. 
culture    methods   in,  ii.   443,   444. 
differential  staining  in,  ii.  442. 
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Tuberculosis,   primary    renal,    bad   results   of 
local  treatment  in,  ii.  439. 
blood  in,  ii.  441. 
cases  of,  ii.  451. 
casts  in  urine  in,  ii.  441. 
changes  in  urine  in,  ii.  440. 
digestive  disturbances  in,  ii.  447. 
disturbances  of  urination  in,  ii.  439. 
formation  of  palpable  tumor  in,  ii.  447. 
influence  of,  on  general  health,  ii.  447. 
methods  of  finding  tubercle  bacilli  in,  ii. 

442. 
pyuria  in,  ii.  440. 

subjective  symptoms  in,  referable  to  kid- 
ney  region,  ii.  44(J. 
symptoms  and  diagnosiK  of,  ii.  438. 
renal,   bilateral    and   unilateral,   ii.   4.S6. 
cawes    in     which    diagnosis    is     probable 
merely,   ii.  449. 
in    which    presence    of    is    certain,    ii. 

448. 
with  other  foci  in  genito-urinary  tract, 
ii.  451. 
diagnosis  of,  ii.  447. 
other  kidney  in,  ii.  44S. 
surgical,  i.  147. 
synovial,  i.    162. 
fibrinous  form  of,  i.  163. 
purulent  form  of,  i.   164. 
serous  form  of,  i.   163. 
tuberculin  tests  for,  iii.  502. 
applicaticm  of.  iii.  503. 
danger  of,  iii.  506. 
von   Pirquet's,  iii.  503. 
prognostic  value  of,  iii.  506. 
reaction   of,  iii.   503. 
tuberculo-opsonic  index  in,  iii.  504. 
vesical,    alone   or  associated   with    tubercu- 
lous   lesi(m    of     j)rostate,     seminal 
vesicles,  etc.,  ii.  446. 
Tuberculosis   verrucosa   cutis,   i.    151. 
Tuberculous  arthritis  of  knee,  iii.  400. 
TulxTculous  coxitis,  iii.   413. 
Tuberculous  disease  of  brain,  i.  437. 
of  hip-joint,  diagnosis  of,  iii.  417. 
Tuberculous    infection    of    kidney,    ascending, 
ii.  438. 
pathology   of,  ii.   438. 
priiiiiirv,   j)athologi(aI    anatomy   of,  ii.   436. 
Tuhorfuloiis   inllanniiation   of  bursts  of  knee, 
iii.  510. 
of  joints  of  foot,  iii.  636. 
<»f  salivary  ^lan<ls,  i.  5*23. 
Tuhciculoiis  invasion  of  muscle,  sectmdary,  iii. 
241. 


Tuberculous  lymph  nodes  in  parotid  gland,  I 

526. 
Tuberculous  osteomyelitis,  i.   188. 
of  femur,  iii.  462. 

of  shafts  of  radius  and  ulna,  iii.  323. 
signs  and  symptoms  of,  i.  188. 
Tuberculous  periostitis,  i.  650. 
Tuberculous  peritonitis,  i.  728. 

symptoms  and  diagnosis  of,  i.  729. 
Tuberculous  pleuritis,  i.  657. 
Tuberculous  pus,  i.   152. 
Tuberculous  tenosynovitis,  iii.  320. 
Tuberculous  ulceration  of  rectum,  i.  152. 
Tuberculous    ulcers    of    intestine,    perforation 
of,  ii.  105. 
of  scalp,  i.  398. 
Tuberculous  urine,  crystalline  and   other  de- 
IKisits  in,  ii.  445. 
epithelial  cells  in,  ii.  445. 
Tuberosities,  fractures  of,  iii.   181. 
Tuberosity  of   ischium,  dislocation   upon,  iii. 
391. 
of  tibia,  subcutaneous  bursa  over,  iii.  524. 
Tubular  cancer  of  breast,  i.  685. 
Tubulo  dermoids,  i.  2(>6. 
Tumor  albus  or  white  swelling,  i.  161. 
Tumor  formation   in  aneurisms  of  renal  ar- 
tery, ii.  498. 
in  subcutaneous  injuries  of  ureters,  ii.  502. 
palpable,  in  primary  renal   tuberculosis  of, 
ii.  447. 
Tumors,  adenoid,  i.  497. 
benign,  i.  222. 

of  breast,  fibro-adenoma,   i.   681. 
lipoma,  i.  683. 
pure  myxoma,  i.  683. 
of  larynx,  i.  591. 
chondroma,  i.  591. 
fibroma,  i.  591. 
papilloma,  i.  591. 
of  lung,  i.  664. 
bony,   i.   233. 
connective-tissue,  i.  227. 
cystic,  i.  262. 

of  neck,  angioma,  i.  565. 
angioma  cavernosum,  i.  565. 
angioma  simplex,  i.  565. 
ansing  from  thyreo-glossal  duct,  i.  563. 
blood  cyst,  i.  564. 
branchiogenic  cysts,  i.  562. 
cavernous  lymphangioma,  i.  506. 
congenital  cystic  hygroma,  i.  563. 
congenital  cystic  lymphangioma,  i.  563. 
echim)coccus,  i.   565. 
of  mucous  bursie,  i.  664. 
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Tumors,  cystic,  of  second  cleft,  i.  503. 

subcutaneous    atheromatous    cysts,    i. 
564. 
definition  and  classification  of,  i.  221. 
diagnosis   of,   i.  224. 
edematous,  in  new-born,  i.  387. 
epithelial,  i.  252. 
fatty,   i.  227. 
fibrous,   i.   228. 
in  cavity  of  pelvis,  cystic,  iii.   139. 

echinoeoccus,  iii.   139. 
in  vicinity  of  elbow-joint,  iii.  312. 
intraspinal,  iii.  90. 
causation  of,  iii.  91. 
cord  symptoms  of,  iii.  92. 
diagnosis  of,  iii.  04. 
prognosis  of,  iii.  93. 
symptoms  of,  iii.  91. 
direct,  iii.  92. 
indirect,  iii.  93. 

macroscopic  appearances  of,  1.  226. 
malignant,  i.  222,  225. 
following  injury,  i.  223. 
local  recurrence  of,  i.  222. 
of  breast,  acinous  cancer,  i.  685. 
adenocarcinoma,  i.  686. 
carcinoma,  i.  684. 

contraindications  to  operation  in,  i. 

690. 
practical  suggestions  in,  1.  690. 
carcinoma  simplex,  i.  685. 
colloid  cancer,  i.  686. 
sarcoma,  i.  683. 
scirrhous  carcinoma,  i.  686. 
of  jaws  diagnosis  of,  i.  480,  561. 

symptoms  of,   i.   481. 
of  larynx,  i.  592. 

carcinoma,   i.   592. 
of  thyroid  gland,  i.  578. 
carcinoma,  i.  578. 
sarcoma,  i.  578. 
regional   recurrence  of,  i.  222. 
mixed,  of  palate,  i.  497. 
of  pharynx,   i.  497. 
of  salivary  glands,  i.  525. 

diagnosis   of,    i.   526. 
of   tonsil,   i.   497. 
muscle,  i.  239. 
number  of,  i.  225. 
occurrence  of,  i.  223. 
of  abdomen,  consistence  of,  ii.  20. 
diagnosis  of,  ii.  17. 
local  signs  and  symptoms  of,  ii.  19. 
obility  of,  ii.  21. 
passive,  ii.  24. 


Tumors  of  abdomen,  percussion  over,  ii.  21. 
shape  of,  ii.  20. 
size  of,  ii.  20. 
surface  of,  ii.  20. 
of  abdominal  wall,  mobility  of,  ii.  27. 
varieties  of: 

dermoid,   i.  698. 
echinococcus,  i.  700. 
epithelial  growths,  i.  700. 
fibroma,  i.  698. 
li|x)ma,  i.  700. 
sarcoma,  1.  099. 
of  adrenals,  ii.  499. 
of  antrum,  i.  477. 
of  anus,  malignant,  ii.  250. 
of  anus  and  rectum,  ii.  249. 
of  axilla,  iii.  215. 
of  biliary  passages,  ii.  179. 
of  bladder,  diagnosis  of,  ii.  607. 

symptoms  and  diagnosis  of,  ii.  604. 
varieties   of: 

dermoid   cysts,  ii.   601. 
echinococcus  cysts,  ii.  602. 
epithelial,  adenoma,  ii.  003. 
symptoms  of,  ii.  607. 
carcinoma,   ii.   603. 
symptoms  of,  ii.  605. 
malignant,  symptoms  of,  ii.  605. 
myomata,  ii.   001. 

symptoms  and  diagnosis  of,  ii.  005. 
polypi,  ii.  001. 
primarj",  ii.   599. 
fibroma,  ii.  000. 

symptoms  and  diagnosis  of,  ii.  005. 
papillary  fibrama,  ii.  599. 
villous,  ii.  599. 

microscopic  appearances  of,  ii.  000. 
symptoms  and  diagnosis  of,  ii.  004. 
sarcomata,  ii.  001,  009. 
secondary,  ii.  599. 
simple  cysts,  ii.  001. 
of     blood-vessels,     affecting     forearm     and 

hand,  iii.  372. 
of  bones  of  forearm,  iii.  322. 
of  leg,  iii.  576. 
benign,    iii.   575. 
myeloma,  iii.  570. 

occurrence  of,  iii.  570. 
sarcoma,  iii.  577. 
of  pelvis,  iii.  130. 

enchondromata,  iii.   137. 
osteomata,  iii.  137. 
sarcoma,  iii.   138. 
of  bruin,  i.  430;   iii.  090. 
choked   disk  in,  iii.  691. 
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Tumors  of  brain,  diagnosis  of,  iii.  090. 
hcadaclie  in,  iii.  601. 
symptoms  of,  iii.  691. 
general,   i.   438. 
local,  i.  438;  iii.  602. 
varieties  of.  gumma,  i.  437. 

sarcoma,  i.  437. 
vomiting  in,  iii.  691. 
of  breast,  cancer,  clinical  course  and  diag- 
nosis of,  i.  686. 
cystosarcoma,   i.  682. 
of  bursff  of  knee,  iii.  520. 
of  clavicle,  iii.  217. 
of  colon,  ii.  24. 
of  cranial  bones,  i.  415. 
of  epididymis,  cystic,  ii.  719. 
of  external   oar,  i.   502. 
of  face,  i.  453. 
carcinoma,   deep  or  infiltrating  form   of, 
i.  459. 
of  femur,  iii.  408. 
benign,  iii.  468. 

combinations  of  enchondroma  with  os 

teoma,  iii.  469. 
fibrocystic  enchondromata,  iii.  468. 
simple  enchtrndromata,  iii.  469. 
carcinoma,  iii.  473. 
sarcoma,  iii.  470. 
prognosis  of,  iii.  472. 
of  foot,  iii.  639. 
benign,  iii.   639. 
chcmdroma,  iii.  640. 
fibroma,   iii.   639. 
keloid,  iii.  639. 
osteomata,  iii.  640. 
malignant,    iii.    640. 

epithelial   cancers,   iii.   640. 
peritheliomata  and  endotheliomata,  iii. 

642. 
sarcoma,  iii.  642. 
of  forearm,  iii.  319. 
of  frontal  sinus,  i.  443. 
of  gall-!>hidder,  ii.   179. 
cancer,   ii.    179. 
case  of,  ii.  181. 
secondary,  ii.  180. 
of  gall-ducts,   ii,    182. 
of  groin,  lipnmata,  ii.  200. 
of  hand  and  fingers,  malignant,  iii.  374. 
epithelioma,   iii.    374. 
sarcoma,  iii.  374. 
of  hand   and   wrist,   l)cnign,   epithelial    im- 
plantation cysts,  iii.  373. 
of  humerus,  iii.  245. 
bone  cysts,  iii.  246. 


Tumors  of  humerus,  carcinoma,  iii.  248. 
enchondroma,  iii.  245. 
exostoses,  iii.  245. 
sarcoma,  iii.  246. 

diagnosis  of,   iii.    247. 
prognosis  of,  iii.  248. 
of  intestine,  ii.   110. 
benign,   ii.    110. 
cystic,  ii.  111. 
malignant,  ii.  111. 
carcinoma,  ii.  112. 
duration  of  life  in.  iii.   114. 
of  jaws,  i.  477. 

affecting  bodies  of,  i.  47S. 
carcinoma,  i.  477,  480. 
enchondroma,  i.  477. 
epitheliomata,  i.  478. 
fibro-sarcomata,  i.  477. 
leontiasis  ossium.  i.  479. 
osteoma,  i.  477. 
sarcoma,  i.  477. 
of  kidney,  ii.  24,  433. 

exploratory  incision  in,  ii.  492. 
general    and    special     characters    of,    ii. 

472. 
hematuria  in,  dilTerential  diagnosis  of,  ii. 

48(S. 
palpatitm  of,  ii.  489. 
pathoh)gical  anatomy  and  clinical   cliar* 

acters  of,  ii.  475. 
renal   hematuria  due  to  clinical  charac- 
ters of,  ii.  488. 
statistics  of,  ii.  472. 
varicocele  in,  ii.  490. 
varieties  of: 

adenoma,  ii.  477. 
angiosarcoma,  ii.  479. 
capsular  lipomata,  ii.  476. 
carcinoma,  ii.  477. 
embryonal  adeno-sarconui,  ii.  470. 
endothelioma,  ii.  479. 
Hbroma,  ii.  477. 
hypernephromata,  ii.  480. 
characters    of,    when    malignant,    ii. 

482. 
clinical  characters  of,  ii.  483. 
histology  of,  ii.  481. 
metastases  of,  ii.  4S4. 
symptoms  of.  ii.  483. 
lipomata,  ii.  476. 

malignant,    general    prognosis    of.    ii. 
473. 
hematuria  in,  ii.  486. 
subjective  sensaticms  in  alisonce  of, 
ii.   491. 
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Tumors  of  kidney,  varieties  of,  malignant, 
involvement  and  thrombosis  of  re- 
nal vein  and  of  vena  cava  in,  ii. 
491. 

methods  of  propagation  of,   ii.  484. 

microscopic  hematuria  and  other  ab 

normal  ingredients  in  urine  in,  ii. 

489. 

recognition  of  conditions  contraindi 

eating  operation  in,  ii.  491. 
renal      hematuria     from,     subjective 

symptoms  of,  ii.  487. 
renal  hemorrhage  in,  ii.  487. 
symptoms  and  diagnosis  of,  ii.  485. 
urethral  hemorrhage  in,  ii.  486. 
metastatic,   ii.   492. 
mixed,  ii.  479. 
perithelioma,  ii.  479. 
sarcoma,  ii.   478. 
teratoma,  ii.  479. 
of  knee,   iii.  527. 

malignant,  iii.  527. 
of  knee-joint,  iii.  528. 

lipoma  arborescens,  iii.  520. 
of  large   intestine,  passive  mobility  of,  ii. 

20. 
of  larynx,  careinomata,  i.  500. 
of  leg,  iii.  573. 
of  liver,  benign  solid,  ii.  157. 

cystic,  other  than  echinococcus,  ii.  154. 
solid,  ii.  155. 
cancer,   ii.    157. 
gumma,  ii.  155. 
of  lower  part  of  pharynx,  i.  499. 
carcinoma,  i.   499. 
epithelioma,  i.  499. 
sarcomata,  i.  500 
of  lung,  carcinoma,  i.  603. 

sarcoma,  i.  604. 
of  male  breast,  i.  690. 
of  mediastinum,  i.  605. 
symptoms  of,  i.  ami. 
of  mesentery,  ii.  115. 
benign,  ii.  115. 
cystic,  ii.   116. 
of  movable  spleen,  ii.  24. 
of  nasal   fossje,  i.  469. 

signs  and  symptoms  of,  i.  470. 
of  nasopharynx,  fibrous,  i.  498. 
of  nerves  of  upper  extremity,  iii.  243. 

circumscribed  fibroneuromata,  iii.  243. 
of  nipple,  pendulous,  i.  673. 
of  omentum,  ii.  115. 
benign,  ii.   115. 
cystic,  ii.  116. 
53 


Tumors  of  orbit,  i.  460. 

of  ovary,  passive  mobility  of,  ii.  27. 
of  palate,  i.  497. 
of  pancreas,  ii.  24. 
cystic,  ii.  208. 
solid,  ii.  207. 
of  parathyroids,  iii.  667. 
of  pelvis,  iii.  136. 
of  penis,  ii.  687. 
benign,  ii.  687. 
cancer,  ii.  691. 

diagnosis  of,   ii.  692. 
prognosis  of,  ii.  692. 
progress  of,  ii.  691. 
symptoms  of,  ii.  692. 
cancerous  ulcers,  ii.  691. 
cystic,  ii.  687. 

atheromatous  cysts,  ii.  688. 
cystadenoma,  ii.  687. 
horns,    ii.    689. 
lipoma,   ii.   688. 
malignant,  ii.  689. 
nonpapillary  epithelioma,  ii.  691. 
papillary  epithelioma,  ii.  690. 
papillomata,   ii.  688. 
sarcoma,  ii.  689. 

diagnosis  of,  ii.  690. 
of  peritoneum,  ii.   115. 

cystic,  ii.    116. 
of  pleura,  i.  658. 

actinomycosis,  i.  659. 
echinococcus,  i.  659. 
of  prostate,  ii.  629. 
benign,  ii.  620. 
cysts,  ii.  629. 
malignant,  ii.  629. 
carcinoma,  ii.  630. 
diagnosis  of,  ii.  631. 
symptoms  of,  ii.  630. 
sarcoma,  ii.  629. 
of  radius  and  ulna,  iii.  324. 
of  rectum,  ii.  251. 
cancer,  ii.  253. 

causation  of,  ii.  254. 
diagnosis  of,  ii.  256. 
local  signs  of,  ii.  257. 
symptoms  and  diagnosis  of,  ii.  255. 
cylinder-celled     carcinoma,     classification 

of,  ii.  253. 
epithelial,  ii.  251. 
villous,   ii.   252. 
of  renal   pelvis,  primary,  ii.  484. 
of  retroperitoneal  tissues,  benign,  ii.  115. 
of  sacrococcygeal  region,  congenital,  iii.  103. 
dermoid  cysts,  iii.  103. 
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Tumors    of   sacrococcygeal    region,    lipomata, 
iii.  103. 
of  salivary  glands,  i.  524. 
adenoma,  i.  527. 
angioma,  i.  524. 
carcinoma,  i.  527. 

soft  cellular  form  of,  i.  528. 
fibroma,  i.  524. 
fibro-sarcoma,  i.  524. 
lipoma,  i.  524. 
lymphangioma,  i.  524. 
sarcoma,  i.  524. 
scirrhus,  i.  527. 

spindle-celled  sarcoma,  i.  524. 
of  scalp,  i.  400. 
angioma  simplex,  i.  402. 
angiomata.     See  Cirsoid  Aneurism, 
atheromatous  cyst,  i.  400. 
blood  cysts,  i.  403. 
carcinoma,  i.  402. 
dermoid  cyst,  i.  400. 
enchondronia,  i.  404. 
endotheliomata,  i.  404. 
fibroma,  i.  402. 
keloid,  i.  402. 
lipoma,  i.  403. 
neuroiibromata,  i.  402. 
nevus  vasculosus,  i.  402. 
osteoma,  i.  404. 
papillomata,  i.  400. 
plexiform  neuroma,  i.  402. 
sarcoma,  i.   404. 
sebaceous  cyst,  i.  400. 
of  scapula,  iii.  218. 
malignant,  iii.  218. 

sarcoma,   prognosis  of,  iii.  219. 
symptoms  of,  iii.  218. 
treatment  of,  iii.  219. 
of  scrotum,  ii.  712. 
angioma,  ii.  713. 
cancer,  ii.  713. 

prognosis  of,  ii.  714. 
cysts,  ii.  712. 

dermoid,  ii.  712. 

sebaceous,  ii.  712. 
of  shouhler,  iii.  215. 
of  soft  parts  of  leg,  iii.  573. 

angioma,  iii.  573. 

endothelioma  and  perithelioma,  iii.  573. 

epitheliomata,  iii.  574. 

lipoma,  iii.  573. 

sarcoma,  iii.  575. 
of  thigh,  iii.  405. 

neuroma,  iii.  407. 

plexiform  neuromata,  iii.  407. 


Tumors  of  soft  parts  of  thigh,  sarcomata  of 
muscles,  iii.  466. 
of  upper  arm,  iii.  241. 
of  gpfrmntic  cord  and  coverings  of  testis,  iL 
722. 
fibroma,  ii.  722. 
lipoma,  ii.  722. 
sarcoma,  ii.  722. 
of  spinal  vertebrce,  iii.  85. 
diagnosis  of,  iii.  89. 
varieties  of,  iii.  85. 
angioma,  iii.  87. 

bony  and   cartilaginous,  iii.    87. 
carcinoma,  iii.  85. 
echinococcus  cyst«,  iii.  87. 
myeloma,  iii.  86. 
sarcoma,  iii.  85. 
of  spleen,  ii.  24. 
benign,  ii.  193. 
cystic,  ii.   191. 

echinococcus,  ii.  192. 
malignant,  ii.  193. 
solid,  ii.  192. 
of  stomach,  ii.  57. 
passive  mobility  of,  ii.  26. 
varieties  of: 
benign,  ii.  57. 
cancer,   ii.   57. 

causation  of,  ii.  59. 
differential  diagnosis  of,  ii.   65. 
occurrence  of,  ii.  59. 
varieties  of,  ii.  59. 
sarcoma,  ii.  69. 
of  tendons  of  forearm,  iii.  321. 

lipoma  arborescens,  iii.  321. 
of  testis,  ii.  738. 
benign,  ii.  739. 

benign  cystic  degeneration,  ii.  740. 
carcinoma,  ii.  742. 
diagnosis  of,  ii.  742. 
prognosis  of,  ii.  742. 
dermoid  cysts  or  simple  embryomata,  ii. 

740. 
sarcoma,  ii.  740. 
prognosis  of,  ii.  741. 
of  thigh,  iii.   465. 
of  thoracic  wall,  i.  651. 
carcinoma,  i.  654. 
echinococcus,  i.  654. 
hemangiomata,  i.  652. 
sarcoma,  i.  653. 
of  tongue,  i.  487. 
angioma,  i.  487. 

cavernous,  i.  487. 
angioma  simplex,  i.  487. 
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Tumors  of  tongue,  cystic  ranula,  i.  488. 
lymphangioma,  i.  487. 
cavernous,  i.  487. 
cystic,  i.  487. 
simple,  i.  487. 
rare,  i.  488. 
sarcoma,  i.  487. 
of  tonsil,  i.  497. 
of  trachea,  i.  5J)4. 
of  umbilicus,  i.  704. 
carcinoma,  i.  704. 
of  ureter,  ii.  511. 
diagnosis  of,  ii.  511. 
signs  and  symptoms  of,  ii.  511. 
varieties  of: 
carcinoma,  ii.  511. 
sarcoma,  ii.  511. 
of  uterus,  passive  mobility  of,  ii.  27.   . 
of   vertebrsB,    malignant,    symptoms   of,   iii. 
87. 
due  to  pressure  upon  the  nerve  roots, 
iii.  88. 
of  wrist  and  hand,  iii.  372. 
benign,  iii.  372. 

enchondroma,  iii.  374. 
fibroma,    iii.   373. 
lipoma,  iii.  373. 
neurofibromata,  iii.  373. 
pain  in,  i.  224. 

relation  of,  to  surrounding  parts,  i.  225. 
solid,  of  neck,  carcinoma,  i.  568. 
chondroma,  i.  507. 
fibroma,  i.  506. 
lipoma,  i.  566. 
lympho-sarcoma,  i.  568. 
neuroma,  i.  567. 
osteoma,  i.  567. 
plexiforui  neuroma,  i.  567, 
sarcoma,  i.  568. 
spinal-cord,  table  of,  iii.  90. 
tooth,  i.  234. 

villous,  of  bladder,  i.  254. 
of  ]>elvis  of  kidney,  i.  254. 
Tunica  albuginea  of  testis,  ii.  707. 
Tunica  vaginalis  of  testis,  ii.  707. 
acute    inflammation   of,   ii.   714. 

diagnosis  of,  ii.  715. 
hematoma  of,  ii.  714. 
multilocular  hydrocele  of,  ii.  719. 
purulent   inflammation  of,  ii.   715. 
Turbidity  of  urine,  ii.  556. 
Tympanic  membrane,  injuries  of,  i.  504. 

ruptures  of,  i.  505. 
Tympanites  in  diffuse  purulent  peritonitis,  i. 
714. 


Typhoid  fever,  i.  182. 

Typhoid  inflammation  of  hip-joint,  iii.  410. 

of  shoulder- joint,  iii.  223. 
Typhoid  spine,  iii.  77. 

Typhoid    ulcer   of   intestines,   perforation    of, 
ii.  98. 

blood  in,  ii.  100. 

cases  of,  ii.  102,  103. 

difTerential  diagnosis  of,  ii.  101. 

facial  expression  in,  ii.   100. 

hemorrhage  in,  ii.  101. 
general  symptoms  of,  ii.  101. 

physical   signs  of,  ii.  100. 

prognosis  of,  ii.  101. 

pulse  in,  ii.  100. 

respiration  in,  ii.  100. 

symptoms  and  diagnosis  of,  ii.  99. 

temperature  in,  ii.  99. 

vomiting  in,  ii.  99. 
Typical  characters  of  septic  diseases,  i.  88. 
Typical  phlegmon  of  palm,  i.  77. 

Ulcer,  gastric,   cases  of  without  hemorrhage, 
ii.  42. 
disturbances  of  digestion  in,  ii.  44. 
hemorrhage  from,  ii.  41. 

Moynihan*s  classification  of,  ii.  42. 
motor  insufficiency  in,  ii.  44. 
perforation  of,  ii.  40. 
statistics  of,  ii.  40. 
sudden     perforation    of,    into    peritoneal 

cavity,  symptoms  of,  ii.  46. 
symptoms  and  diagnosis  of,  ii.  43. 
of  bladder,  simple,  ii.  598. 
of  duodenum,  ii.  49. 
perforating,  ii.  50. 

complications  of,  ii.  51. 
symptoms  and  signs  of,  ii.  51. 
perforation  in,  ii.  52. 
surgical  indications  in,  ii.  54. 
of  esophagus,   peptic,  i.  612. 
of  foot,  perforating,  iii.  612. 
of  intestine,  tuberculous,  perforation  of,  ii. 
105. 
typhoid,  perforation  of,  ii.  98. 
blood  in,  ii.   100. 
cases  of,  ii.   102,  103. 
diflferential  diagnosis  of,  ii.  101. 
facial  expression  in,  ii.   100. 
hemorrhage  in,  ii.  101. 

general  symptoms  of,  iL  101. 
physical  signs  of,  ii.  100. 
prognosis  of,  ii.    101. 
pulse  in,  ii.  100. 
respiration  in,  ii.  100. 
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Ulcer    of    intestine,    typhoid,   symptoms   and 
diagnosis  of,  ii.   90. 
temperature   in,   ii.    99. 
vomiting  in,  ii.  99. 
of  septum  o'f  nose,  perforating,  i.  468. 
of  stomach,  ii.  39. 
differential  diagnosis  and  operative  indi- 
cations in,  ii.  48. 
gastric  juice  in,  ii.  45. 
hyperacidity  in,  ii.  45. 
operative   indications  in,  ii.  49. 
physical  signs  of,  ii.  45. 
perforated   gastric,   difficulties   in  diagnosis 
of,  ii.  46. 
localized  peritonitis  from,  ii.  48. 
rodent,  i.  257;  iii.  554. 
trophic,  i.  213. 
tuberculous,  of  scalp,  i.   398. 
Ulcerating  epithelioma  of  scalp,  i.  398. 
Ulcerating  gummata,  i.  324. 
Ulceration,  acute  and  chronic,  iii.  555. 
of   intestine,   confined   usually  to   ileo-cecal 

region,  ii.    104. 
of  leg,  syphilitic,  iii.  557. 
tuberculous,  of  rectum,  i.  152. 
Ulcerative   arthritis    involving   especially   the 

articular  cartilages,  iii.  229. 
Ulcerative  form  of  lupus,  i.  150. 
Ulcerative  processes  of  intestine,  ii.  98. 
Ulcerative  stomatitis,  i.  483. 
Ulcers,  fungous  or  fungating,  iii.  554. 
healthy,  iii.  554. 
indolent,  iii.  554. 
irritable  or  painful,  iii.  554. 
Marjolin's,  iii.  555. 
of  leg,  iii.  551. 

chronic,  character  of,  iii.  553. 
complications  of,  iii.  556. 
favorite  sites  of,  iii.  553. 
history  of,  iii.  552. 
.size  and  shape  of,  iii.  553. 
treatment   of,  iii.  558. 
of  penis,  cancerous,  ii.  691. 
phaj^wlcnic,   iii.   554. 
t;Iou;rhin<r  or  jjangrenous,  iii.  554. 
varieties  of,  iii.  554. 
Ulcus  durum,  i.  310. 
Ulfus  clcvatuni.  i.   311. 
Ulcus  niollo.  i.  314. 
Ulna,  dislocations  of,  iii.  29S. 
backward,   iii.    29S,  34S. 
cause  of.  iii.  29S. 

•symptoms   and   dia^jnosis  of,  iii.  298. 
forward,  iii.  29S.  :{4S. 
inward,  iii.  29s. 


Ulna,  dislocations  of,  inward  and  downward, 
iii.  348. 
fractures  of  coronoid  process  of,  iii.  270. 
of  shaft  of,  iii.  279. 
of  upper  ends  of,  iii.  267. 
tuberculous  osteomyelitis   of  shafts    of,   iit 

323. 
tumors  of,  iii.  324. 
Ulnar  nerve,  dislocation  of,  iii.  312. 
division  of,  iii.  163. 
injuries  of,  iii.  161. 

sensory  symptoms  of,  iii.   163. 
Umbilical  hernia,  ii.  293. 
among  infants  and  children,  ii.   295. 
in  adults,  ii.  296. 
Umbilical  line,  iii.  31. 

Umbilicus,  congenital  anomalies  of,  i.  701. 
diseases  of,  i.  701. 
gangrene  of,  i.  215. 
infection  of,  i.  703. 
inflammatory   processes  of,   in    infants  and 

adults,  i.  703. 
perforations  of,  in  adults,  i.  703. 
tumors  of,  i.  704. 
carcinoma,   i.    704. 
Unguis  incarnatus,  iii.  616. 
Unilateral  and  bilateral  infei'tions  of' kidney. 

frequency  of,  ii.  419. " 
Unilateral  dislocation  of  spine,   forward,   iii. 

43. 
Unilateral  embolic  kidney  suppuration,  early 

diagnosis  of,  ii.  419. 
Unilateral    nephritis    accompanied    by    hema- 
turia, ii.  512. 
Union,  delayed,  i.  291. 
failure  of,  i.   291. 
faulty,  i.  291. 
fibrous,  i.  291. 

of  fractures,  period  required  for,  i.  291. 
Unreduced   dislocations   of   .shoulder,   ol<l,    iii. 

209. 
Up|)er  anil,  l)ony  growths  in  muscles  of.  iii. 
239. 
contused  and  lacerated  wounds  of,  result  of 

blunt  violence,  iii.  236. 
diseases  of  nerves  of.  iii.  242. 
gunshot  wounds  of,  iii.  2,36. 
injuries   of  blood-vessels   of,   iii.    23.*>. 
of  muscles  of,  iii.  234. 
of  nerves  of.     See  Injuries  of  Nerves, 
lymphangitis  of,  iii.  239. 
open  wounds  of,  iii.  233. 
ruptures  of  muscles  of,  by  muscular  action. 

iii.  234. 
subcutaneous  wounds  of.  iii.  233. 
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Upper  arm,  syphilis  of  muscles  of,  iii.  240. 

tumors  of  soft  parts  of,  iii.  241. 
Upper  end  of  tibia,  gunshot  fractures  of,  iii. 
534. 
of  tibia  and  fibula,  fractures  of,  iii;  534. 
Upper  epiphysis  of  humerus,  iii.  326. 
separation  of,  iii.  183. 
of  tibia,  separation   of,  iii.  535. 
Upper    extremity,    congenital    defects    of,    iii. 
248. 
general  remarks  on,  iii.  248. 
congenita]  hypertrophy  of,  iii.  251. 
injuries  of  nerves  of,  iii.  150. 
tumors  of  nerves  of,  iii.  243. 
circumscribed  fibroneuromata,  iii.  243. 
Upper  jaw,  fractures  of,  i.  470. 
Upward  dislocations  of  clavicle,  iii.  171. 

of  humerus,  iii.  208. 
Urachus,  congenital  anomalies  of,  i.  702. 
Urea  in  primary  renal  tuberculosis,  ii.  440. 
Uremia,  i.  716;  ii.  669. 

combinations  of  sepsis  with,  ii.  669. 
Ureter,  ii.  309. 

catheterization  of,  in  female,  technio  of,  ii. 

340. 
congenital    anomalies    of,    diagnosis    of,    ii. 
384. 
varieties  and   pathological   results  of,    ii. 
382. 
congenital  diverticula  of,  ii.  511. 
cysts  of,  ii.  511. 
diseases  of,  ii.  506. 
embryological  variations  in,  ii.  355. 
history  and  development  of,  ii.  350. 
in  pyonephrosis,  ii.  426. 
incised,  punctured,  and  gunshot  wounds  of, 

ii.  503. 
injuries  of,  ii,  501. 

occurring  during  labor,  ii.  505. 
kinking  of,  ii.  510. 
prolapse  of,  into  bladder,  ii.  511. 
reduplication  of  urethra,  ii.  363. 
with  two   separate  vesicle  orifices  of,   ii. 
361. 
stones  in,  examination  for,  ii.  510. 
stricture  of,  ii.  508. 
diagnosis  of,  ii.  508. 
therapy  of,  ii.  509. 
tumors  of,  ii.  511. 
diagnosis  of,  ii.  511. 
signs  and  symptoms  of,  ii.  511. 
varieties  of,  carcinoma,  ii.  511. 
sarcoma,  ii.  511. 
valve  formation  in.  ii.  510. 
Ureteral  calculus,  ii.  509. 


Ureteral  calculus,  symptoms  of,  ii.  509. 
Ureteral  catheter,  use  of,  in  calculus  forma- 
tion, ii.  471. 
Ureteral   catheterization    and   cystoscopic   ex- 
amination    as     aid     in     diagnosis 
of    suppurative    kidney   lesions,   ii. 
420. 
Ureteral  fistula,  diagnosis  of,  ii.  505. 

differential  diagnosis  of,  ii.  505. 
Ureteric  orifices,  ii.  521. 
Ureteritis,  ii.  506. 
Ureters,  ii.  380. 

catheterization   of,  technic   of    (Brown),  ii. 
335.    • 
through  straight  tube  by  direct  vision,  ii. 
338. 
increase  in  number  of,  ii.  357. 
subcutaneous  injuries  of,  ii.  501 
hematuria   in,  ii.   502. 
pain  of,  ii.  502. 
pathology  of,  ii.  502. 
symptoms  of,  ii.  502. 
tumor  formation  in,  ii.  502. 
urine  in.  ii.  502. 
variations  in  number   and   termination   of, 
ii.  355. 
Urethra,  anatomy  of,  ii.  632. 
bulbous  portion  of,  ii.  634. 
caliber  of,  ii.  632. 
color  changes  in,  ii.  659. 
congenital  defects  of,  ii.  638. 
congenital  diverticulum  of,  ii.  639. 
congenital  stricture  of,  ii.  639. 
double,  ii.  639. 
female,  occurrence  of  pyogenic  germs  in,  i. 

71. 
injuries  of,  ii.  642. 
male,  foreign  bodies  in,  ii.  645. 

symptoms  and  diagnosis  of,  ii.  645. 
occurrence  of  pyogenic  germs  in,  i.  70. 
membranous,  ii.  637. 
membranous  portion  of,  ii.  635. 
mucous  membrane  of,  ii.  637. 
new  growths  of,  ii.  659. 
pathological  changes  in,  as  viewed  through 

endoscope,  ii.  658. 
position  and  curvature  of,  ii.  636. 
posterior,  extension  of  infectious  inflamma- 
tion of,  ii.  729. 
prostatic,  true  cicatricial  contraction  of,  ii. 

576. 
prostatic  jwrtion  of,  ii.  635. 
ruj)ture  of,  iii.   124. 
stricture  of,  ii.  661. 
changes  in  urinary  stream  in,  ii.  664. 
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Urethra,    stricture    of,   chronic    urethral    dis- 
charge or  gleet  and  pyuria  in,  ii. 
663. 
conditions    resulting    from    maltreatment 

and  neglect. of,  ii.  665. 
detection  of,  by  instrumentation,  ii.  672. 
diagnosis  of,  ii.  672. 
false  passage  in,  ii.  665. 
instruments  useful  in  diagnosis  of,  ii.  674. 
pain  and   frequency   of   urination   in,    ii. 

664. 
retention  of  urine  in,  ii.  665. 
sequelte  of,  ii.  665. 
sexual  symptoms  of,  ii.  665. 
situation  of,  ii.  661. 
symptoms  of,  in  detail,  ii.  663. 
symptoms  and  diagnosis  of,  ii.  663. 
subcutaneous  injuries  of.  ii.  642. 
course  and  diagnosis  of,  ii.  644. 
Urethral  chill  and  fever,  ii.  666. 

symptoms  of,  ii.  669. 
Urethral  examination  with  metal  catheter,  ii. 

612. 
Urethral  orifice,  ii.  521. 
Urethral  sepsis,  ii.  667. 
pyemia  and,  ii.  666. 
symptoms  of,  ii.  669. 
Urethral  shock,  ii.  667. 
Urethritis,  acute  specific,  ii.  647. 
chronic  anterior  and  posterior,  ii.  653. 
nongonorrheal,  ii.  650. 
posterior,  ii.  651. 
duration  of,  ii.  652. 
symptoms  of,  ii.  652. 
Urethroscope,  ii.  655. 
Urina  spastica,  ii.  573. 

Urinary  bladder,  localized   swellings  of,  ii.  8. 
Urinary  obstruction,  etiology  of,  ii.  423. 
Urinary  sediment  to  be  stained   for  tubercle 

bacilli,  ii.  445. 
Urination,  disturbances  of,  in  bladder  tuber- 
culous, ii.  .195. 
frequency  of,  in  stone  in  the  bladder,  ii.  587. 
Urine,  ammoniacal  fennentation  in,  ii.  566. 
ammonium  urate  crystals  in,  ii.  560. 
blood  in,  ii.  557. 

Heller's  test  for,  ii.  557. 
cellular  elements  in,  ii.  561. 
color  of,  ii.  554. 
daily  quantity  of,  ii.  553. 
Donne's  test  for  pus  in,  ii.  556. 
escape  of,  from  wound  in  open  wounds  of 

kidney,  ii.   306. 
epithelia  in,  in  suppurative  lesions  of  kid- 
ney, ii.  422. 


Urine,  examination  of,  with  special  reference 
to  diseases  of  bladder,  ii.  553. 

in  diffuse  purulent  peritonitis,  i.  711. 

in  exophthalmic  goiter,  iii.  682. 

in  pyonephrosis,  ii.  429. 

in  renal  calculus,  changes  in,  ii.  469. 

in  tropical  liver  abscess,  ii.  148. 

in  tuberculosis  of  bladder,  ii.  596. 

incontinence  of,  in  children,  ii.  578. 

method  of  obtaining,  by  segregators,  ii.  346. 
of  producing  Teichmann*8  hemin  crystals 
in,  ii.  557. 

microscopic    examination    of,    especially    in 
diseases  of  bladder,  ii.  560. 

odor  of,  ii.  556. 

of  putrid  and  gangrenous  cystitis,  ii.  566. 

opacity  of,  ii.  555. 

oxalate  of  lime  in,  ii.  556. 

prepeptone  in,  ii.  559. 

pus  in,  ii.  563. 

reaction  of,  ii.  555. 

serum  albumin  in,  ii.  558. 

specific  gravity  of,  ii.  554. 

sugar  in,  ii.  560. 

turbidity  of,  causes,  ii.  556. 
Use  of  aspirating  needle,  i.  83. 

in  diagnosis  of  acute  exudative  lesions   of 
joints,  i.  174. 
Uterine  sepsis,  i.  719. 

Uterus,  tumors  of,  passive  mobility  of,  ii.  27. 
Uvula,  i.  495. 

\'agina,  occurrence  of  bacteria  in,  i.  71. 
Vaginal  or  rectal  palpation  in  diseases  of  ab- 
domen, ii.  11. 
Valsalva's  method  of  inflating  middle  ear,  i. 

512. 
Valve  formation  in  ureter,  ii.  510. 
Variations  in  color  of  semen,  ii.  698. 

in  prostate  according  to  age,  ii.  611. 
Varicocele,  ii.  292,  722. 
development    and    symptoms   of   disease,   ii. 

723. 
in  tumors  of  kidney,  ii.  490. 
lesion  of,  ii.  723. 

physical  signs  and  diagnosis  of,  ii.  724. 
prognosis  of,  ii.  724. 
symptomatic,  ii.  724. 
Varicose  aneurism,  i.  11,  329,  334. 
Varicose  veins,  i.  337. 
in  pharynx,  i.  497. 
of  leg,  iii.  558. 
diagnosis  of,  iii.  562. 
signs  and  symptoms  of,  i.  337. 
subjective,  i.  338. 
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Varicose  veins  of  thigh,  iii.  454. 
Va.sa  aberrantes,  ii.  709. 
Vaiiomotor  disturbances,  iii.  10. 

in  injuries  of  spinal  cord,  iii.  26. 
Vein,  axillary,  open  wounds  of,  iii.  146. 
left  common  iliac,  rupture  of,  iii.  123. 
IK>rtaI,  septic  inflammation  of.  i.  99. 
Veins,  aspiration  of  air  into,  i.  48. 
dilatation  of,  in  acute  osteomyelitis,  i.  18(>. 
diseases  of,  i.  335. 

hemorrhage  from    wounds  of,  i.  48. 
mesenteric,  septic  thrombophlebitis  of,  i.  99. 

thrombosis  of,  ii.  115. 
of  leg,  varicose,  iii.  558. 

diagnosis  of,  iii.  562. 
of  neck,  wounds  of,  i.  539. 
of  scalp,  i.  389. 
of  thigh,  varicose,  iii.  454. 
renal,  ii.  313. 
varicose,  i.  337. 
of  leg,  signs  and  symptoms  of,  i.  338. 

subjective,  i.  338. 
of  thigh,  iii.  454. 
Vena   cava,  thrombosis  of,  in  malignant   tu- 
mors of  kidney,  ii.  491. 
Venous  sinuses  of  dura  mater,  inflammation 

of,  i.  431. 
Ventral  hernise,  ii.  297. 
Ventricles,   hydrocephalus  of,   i.   440. 
Verruca,  i.  252. 
A'erruca  necrogenica,  i.  151. 
Vertebral  artery  of  neck,  aneurisms  of,  i.  560. 
Vertebrae,  abscesses  in  tuberculosis  of,  iii.  75. 
actinomycosis  of,  iii.  84. 
deformity   in  tuberculosis  of,  iii.  74. 
malignant  tumors  of,  symptoms  of,  iii.  87. 
due   to  pressure  upon  the  ner\'e  roots, 
iii.  88. 
pain  in  tuberculosis  of,  iii.  74. 
symptoms  ami  diagnosis  of  dislocations  of. 

iii.  44. 
tuberculosis  of,  iii.  72. 
causation  of,  iii.  72. 
diagnosis  of.  iii.  76. 
differential  diagnosis  of,  iii.  77. 
pathology  of,  iii.  72. 
symptoms  of,  iii.  73. 
Vertigo,  hysterical,  iii.  67. 
Vesical   calculi,   climatic   and    telluric    condi- 
tions in.  ii.  586. 
color  of,  ii.  583. 
diathesis  in,  ii.  586. 
occurrence  and  etiology  of.  ii.  585. 
sha{>e  of,  ii.  581. 
single  or  multiple,  ii.  580. 


Vesical    calculi,    spontaneous   fracture    of,   ii. 

585. 
\'esical    calculus,    ammoniacal    decomposition 
in,  ii.  588. 
as  result  of  hypertrophy  of  prostate,  ii.  628. 
lithotrite  in,  ii.  590. 
Vesical  sphincter,  paretic  and  paralytic  condi- 
tions of,  ii.  576. 
spasm  of,  ii.  575. 
\'esical  tuberculosis  alone,  or  associated  with 
tuberculous      lesion      of     prostate, 
seminal   vesicles,  etc.,  ii.  446. 
Villous  tumor  of  bladder,  i.  254. 

micros<*opic  appearances  of,  ii.  600. 
symptoms  and  diagnosis  of,  ii.  604. 
of  pelvis  of  kidney,  i.  254. 
of  rectum,  ii.  252. 
Visual  cortex  of  brain,  i.  420. 
Volkmann's  iHchemic  ]>aralysis,  iii.  314. 

diagnosis  of,   iii.   316. 
Voluntary  dislocation  of  hip,  iii.  392. 
\'olvulus,  ii.  83. 

\'<miiting    in    diffuse    purulent    peritonitis,    i. 
713. 
in  organic  disease  of  brain,  iii.  685. 
in  tumors  of  brain,  iii.  691. 
\'ulva,  chancre  of,  i.  313. 
gangrene  of,  i.  215. 

Wandering  spleen,  ii.  193. 
Warts,  i.  252. 

acuminate,  i.  253. 

of  scalp,  i.  400. 
Wassennann-Neisser-Bruck   reaction,    iii.    696. 
Wax  in  car,  i.  507. 

Weber's  test  of  bony  conduction  of  ear,  i.  509. 
Weir  MitchelPs  disease,  iii.  622. 

causation  of,  iii.  623. 

differential   diagnosis  of,  iii.   625. 

history  of,  iii.  622. 

pathology   of,    iii.   623. 

symptoms  of,  iii.  623. 
Wharton's  duct,  salivary  calculus  in,  diagno- 
sis of.  i.  520. 
Wheatstone  reflecting  stereo8C3pe,  i.   364. 
Whitlow,  iii.  360. 

Wound  produced  by  modem  French  military 
rifle,  iii.  695. 

by  modem  German  rifle  bullet,,  iii.  694. 
Wounds,  actinomycosis  of,  i.  137. 

adenitis  of  groin  following,  iii.  431. 

anthrax  of,  i.  135. 

arterial  pressure  in,  i.  50. 

blood  changes  after  hemorrhage  of,  i.  50. 

bird-shot,  of  scalp,  i.  391. 
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Woiindt*,  bullet,  of  Hmall  intestine,  i.  74.'). 

of  stomach,  i.  745. 

topography  of,  i.  29. 
eontUHed,  absence  of  hoiuorrhage  in,  i.  6. 

gangrene  in,  i.  7. 

of  abdominal  wall,  i.  094. 

of  scalp,  i.  390. 

shape  of,  i.  7. 
contused  and  lacerated,  i.  5. 

character  of,  i.  T). 

diagnosis  of,  i.  7. 

infection  of,  i.  7. 

injuries  of  blood-vessels  in,  i.  6. 
diseases  of,  i.  85. 

effects  of  severe  hemorrhage  of,  i.  51. 
erysipelas  of,  i.  120. 

complications  of,  i.  122. 

constitutional  symptoms  of,  i.  121. 

onset  of  disease  in,  i.  120. 
examination  of,  in  diagnosis,  i.  392. 
gunshot,  i.  23. 

aseptic  healing  of,  i.  29. 

of  abdomen,  i.  735.  737. 

of  abdominal  wall,  i.  094. 

of  diaphragm,  i.  737. 

of  fac»e,  i.  447. 

of  heart,  i.  040. 

diagnosis  of,  i.  040. 

of  intestine,  i.  737. 

of  kidney,  i.  737. 

of  lung,  i.  034,  030,  737. 

of  neck,  i.  537,  004. 

of  pleura,  i.  737. 

of  scalp,  i.  391. 

of  wall  of  thorax,  i.  029. 

produced  by  automatic  pi?*tols,  i.  33. 
hematogenous   infection  of.   i.    1. 
hemorrhage  of,  i.  47. 

from  arteries,  i.  47. 

from  veins,  i.  48. 
incised,  i.  8. 

bleeding  of,  i.  8. 

division  of  muscles  and  tendons  in,  i.  9, 
of  nerve  trunks  in,  i.  9. 

gaping  of,  i.  8. 

of  scalp,  i.  390. 

pain  of,  i.  8. 
infected,  amputation  of  arm  for,  i.  92. 
involving    axillary    artery    and    vein,    gun- 
shot,  iii.    147. 
involving    kidney,    gunshot,    diagnosis    of, 

ii.  400. 
laceratiKl,  examinati<m  {»f,  i.  5. 

of  alxloniinal  wall,  i.  094. 

of  scalp,  i.  3JK). 


Wounds,  leucocytosis  of,  i.  103, 

diagnostic  value  of,  i.   104. 
lymphangitis  of,  i.  94. 
nonpenetrating,  of  lung,  i.  030. 

of  pleura,  i.  030. 

of  thorax,  i.  029. 
of  abdominal  wall,  i.  093. 
of  axillary  vein,  open,  iii.  146. 
of  bladder,   accidental  during  surgical  op- 
erations, ii.  549. 

gunshot,   ii.  549.  • 

oi)en,   ii.   548. 

stab  and  puncture<l,  ii.  548. 
signs  and  symptoms  of,  ii.  548. 
of  blood-vessels  of  neck,  i.  537. 
of  bones  of  ankle,  gunshot,  iii.  008. 
of  brachial  plexus,  incised  and  stab,  iii.  153. 
of  brain,  i.  428. 

symptoms  of,  i.  429. 
of  elbow-joint,  gunshot,  iii.  801. 

open,  iii.  301. 
of  esophagus,  i,  543. 
of  external  ear,  i.  503. 
of  face,  i.  447. 
of  femur,  gunshot,  iii.  450. 
of  forearm,  contused  and  lacerated,  iii.  317. 

gunshot,  iii.  318. 
of  hand,  pistol-shot,  iii.  357. 
of  hand  and  fingers,  open,  iii.  350. 
of  heart,  i.  640. 
of  hip-joint,  iii.  407. 
of  hypoglossal  nerve,  i.  542. 
of  intercostal  arteries,  i.  030. 
of  internal  mammary  artery,  i.  029. 
of  kidney,  gunshot,  ii.   398. 

incised,  ii.  .395. 

hematuria  in.  ii.   .390. 

pain  in,  ii.  .390. 

prognosis  of,  ii.  .398. 

signs,   symptoms,   diagnosis  of,   ii.   39.5. 

open,  ii.  395. 
escape  of  urine  from  wound  in,  ii.  390. 

stab,  ii.  395. 

hematuria  in,  ii.  .390. 
pain  in,'  ii.  390. 

signs,  symptoms,  diagnosis  of,  ii.  .39.'>. 
of  knee,  gunshot,  iii.  4S5. 
of  knee  and   its  vicinity,  open.  iii.   4S3. 
of  knee-joint,  diagnosis  of,  iii.  484. 
of  large  intestine,  i.  74S. 
of  larynx,  i.  583. 
of  liver,  gunshot,  ii.  142. 

oj)en.  ii.   140. 
of  lung,  subcutanecKis  emphysema  in.  i.  634. 
of  mesentery,  i.   744. 
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Wounds  of  neck,  i.  536. 
of  nerves,  fibro-neuronia  from,  i.  11. 

gunshot,  iii.  107. 

of  neck,  i.  540. 
of  omentum,  i.  749. 
of  orbit,  i.  460. 
of  pancreas,  gunshot,  ii.  109. 

open,  ii.  198. 
of  particular  blood-vessels  of  neck,  i.  538. 
of  pelvis,  gunshot,  iii.  125. 
of  penis,  contused,  ii.  682. 

gunshot,  ii.  682. 

incised,  ii.  682. 
of  pleura,   subcutaneous  emphysema  in,  i. 
634. 

symptoms  of,  1.  631. 
of  pneumogastric  nerve,  i.  541. 
of  posterior  thoracic  nerve,  i.  542. 
of  rectum,  gunshot,  ii.  224. 
symptoms  of,  ii.  224. 

infection  in,  ii.  225. 
of  scrotum,  gunshot,  ii.  710. 

open,  ii.  710. 
of  shoulder  and  axilla  from  blunt  violence, 

open,  iii.  145. 
of  shoulder- joint,  gunshot,  iii.  176. 

open,  iii.  176. 
of  soft  parts  of  forearm,  open,  iii.  316. 
of  spinal  cord,  iii.  45. 

gunshot,  iii.  45. 

stab,  iii.   45. 
of  spleen,  gunshot,  diagnosis  of,  ii.  188. 

stab,  diagnosis  of,  ii.  188. 
of  stomach,  untreated,  prognosis  of,  i.  733. 
of  sympathetic  cord,  i.  541. 
of  testis,  gunshot,  ii.  728. 

open,  ii.  728. 

punctured,  ii.  728. 
of  thigh,  gunshot,  iii.  449. 
of  thoracic  duct,  i.  542. 
of  thorax,  i.  629. 
of  trachea,  i.  583. 
of  upper  arm,  gunshot,  iii.  236. 

open,  iii.  233. 

resulting    from   blunt    violence,   contused, 
iii.  236. 
lacerated,  iii.  236. 

Subcutaneous,  iii.  233. 
of  ureter,   incised,  punctured  and  gunshot, 

ii.  503. 
of  veins  of  nook,  i.  539. 
of  vessels  of  thorax,  i.  629. 
of  wrist  and   hand,   open,  division   of  ten- 
dons in,  iii.  341. 
open,  i.  2. 


Wounds,  open,  of  scalp,  i.  389. 
penetrating,  of  abdomen,  i.  732. 

symptoms  and  diagnosis  of,  i.  733. 
of  great  vessels  of  thorax,  i.  642. 
of  heart,  i.  637. 
of  lung,  i.  633. 

infection  of,  i.  635. 
of  pericardium,  i.  637. 
of  pleura,  i.  631. 

infection  of,  i.  633. 
of  thorax,  i.  630. 
])oisoned,  i.  12. 
poisoned  arrow,  characters  of,  i.  21. 

symptoms  of,  i.  21. 
produced  by  artillery,  i.  46. 
by   high-powered    rifles   of   small   caliber, 

firing  soft-nosed  bullet,  i.  32. 
by   military  rifle  bullets  of  recent  type. 

iii.  694. 
by  modern  military  rifles  and  pistols,  i. 

24. 
by    rifles    and   rifled    pistols    with    black 
powder  and  soft-lead  bullets,  i.  41. 
by  shotguns,  i.  43. 
punctured,  i.  9. 
diagnosis  of  pyogenic  infections  in,  i.  11. 
localization  of  foreign  bodies  in,  i.  10. 
of  arteries,  i.    10. 
of  ner\'es,  i.  11. 
of  scalp,  i.  391. 
of  veins,  i.  11. 
signs  of  infection  in,  i.  11. 
pyemia  of,  i.  114. 

methods  of  infection  in,  i.    114. 
varieties  of,  i.  114. 
stab,  of  abdomen,  i.  734,  735. 
subcutaneous,  i.   1. 
of  scalp,  i.  386. 
anatomical  peculiarities  of,  i.  386. 
signs  of  contusion  in,  i.  386. 
tetanus  of.  i.  122. 
acute  tyi)es  of,  i.  123. 
chronic  types  of,  i.  123,  125. 
course  of,  i.  124. 
invasion  of,  i.  124. 
of  head,  i.  125. 
subacute,  i.   125. 
Wrist,  acute  purulent  inflammations  of  joints 
of,  iii.  372. 
anatomical    landmarks    in    vicinity    of,   iii. 

332. 
anatomical  remarks  on   (Merkel),  iii.  329. 
backward  dislocations  of,  iii.  346. 
oongonital  dislocations  of,  iii.  347. 
diseases  of  bones  and  joints  of,  iii.  369. 
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\Vri8t,  diseases  of  soft  parts  of,  iii.  360. 
division  of  tendons  in  open  wounds  of,  iii. 

341. 
ganglion  of,  iii.  368. 
injuries  of,  iii.  339. 
pathological  dislocations  of,  iii.  347. 
tumors  of,  iii.  372. 
benign,  iii.  372. 
enchondronia,  iii.  374. 
fibroma,  iii.  373. 
lipoma,  iii.  373. 
neurofibromata,  iii.  373. 
Wrist  drop,  iii.  158. 
Wrist-joint,  dislocations*  of,  iii.  346. 

tuberculosis  of,  iii.  300. 
Wryneck,  i.  531. 
forms  of,  i.  533. 
spasmodic,  i.  533. 

Xanthoma,  i.  250. 
X-ray  apparatus,  i.  339. 
and    te<*hnic.    recent    improvements    in,    iii. 

668. 
current  in.  i.  339. 
description  of,  i.  339. 
induction  coils  in,  i.   340. 
interrupters  in,  i.  341. 
Caldwell,  i.  344. 

Wehnelt,   principles  and   construction   of, 
i.  341. 
static  machines  us<'d  in.  i.  339. 
tube  of  Dr.  E.  Griinniach  in,  i.  347. 
of  E.  OundehuOi,  i.  347. 
Queen,  i.  .'>4^. 
tubes  in,  i.  344. 
X-ray  burns,  i.  ,382. 

after  single  exposure^,  i.  383. 
upon  X-ray  operator!^,  i.  .381. 
X-ray    diagnosis    of    deformities    of    bone,    i. 
369. 
of  dislocatiims.  4.  309. 
of  fractures,  i.  307. 

certain  limitations  in.  i.  307. 
X-rays,  chronic  disturbances  produced  by  fre- 
quent exposures  tn,  i.  384. 
azoospermia,  i.  384. 
epithelioma,  i.  3S4. 
detection  of  biliary  calculi  by,  i.  381. 


X-rays,  detection  of  chemical  composition  of 
kidney  stones  by,  i.  374. 
conditions   necessary-   for   success   in,  L 
376. 
of   patiiological   concretions  by,  i.   374. 
of  stone  in  urinary  bladder  by,  i.  378. 
of  ureteral  calculi  by,  i.  378. 
detection  and  localization  of  foreign  bodies 
by,  i.  370. 
Mackenzie-Davidson  loc'alizer  in,  i.  371. 
Sweet's  l<K*alizer  in,  i.  371. 
in  diagnosis  of  bladder  stones,  ii.  591. 

of  injuries  and  diseases,  i.  367. 
in  hip-joint  disease,  iii.  420. 
recognition  of  tumors  and  diseases  of  soft 

pai*ts  by,  i.  374. 
technic  of,   i.  348. 

compression  diaphragm  in,  i.  355. 
details  of,  i.  356. 
cervical  spine,  i.  357. 
collar-bone,  i.  356. 
head,  i.  356. 
hip- joint,  i,  357. 
knee,  leg.  foot,  i.  358. 
shoulder-joint,  i.  356. 
spine,  kidney  region,  i.  357. 
thorax,  i.  357. 
distortion  in,  i.  354. 
fluoroscope  in,  i.  358. 
making   of  X-ray    pictures   and    develop- 
ment  of   photographic  plate  in.   i. 
359. 
stereoscopic  radiography  in,  i.  360. 
apparatus  for  taking   stereoscopic    pic- 
tures, i.  361. 
for  viewing  stereoscopic  radiographs, 
i.  364. 
methods  of  taking  stereoscopic  picture*, 
i.  303. 
of   proilucing  X-ray   pictures,  i.    306. 
Xiphoid  line,  iii.  31. 

Y  ligament,  iii.  377. 

Y-shaped  fractures  of  humerus,  iii.  264. 

Zona  epithelioserosn,  iii.  90. 
Zona   medullovasculosa.  iii.   96. 
Zygomatic  process,  fractures  of,  i.  471. 
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